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Tat GLOBE THEATRE, 
(After an Engraving in Crace’s ‘Ancient and Modern Views of London.’’) 


THE ELIZABETHAN PERIOD: THE DRAMATISTS. 
BEN JONSON. 
NEXT to Shakespeare in point of time among the 
zreater Elizabethan dramatists, and next to him, 
perhaps, in genius, stands Jonson, always called 
by himself and his contemporaries, as well as by 
posterity, by the abbreviated title, Ben Jonson. 
He was born in London, near Charing Cross, in 1573. 
His family had a generation earlier been in prosper- 
ous circumstances, but he was born to great:poverty. 
He was the posthumous son of a clergyman; but 
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his mother married for her second husband a brick- 
layer, and Jonson in early youth was obliged to 
follow the employment of his stepfather. Through 


' the kindness of William Camden, however, he was 


enabled to become a scholar at Westminster School. 
He afterwards served for some time as a soldier in 
the Low Countries. But while still young, like many 
another young man of his day, whose tastes and 
aspirations were above his fortune, he turned actor. 
From acting he advanced, as others did, to’ dramatic 
writing ; and down to the time of his death, in 1637, 
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_his diligence as a play-writer was unceasing. Sing- 
“ularly unfavourable as the circumstances of his early 
life were for learning, Jonson's love of knowledge 
triumphed over them. His reading was wide and 
accurate, his acquaintance with classical authors 
very minute. He was beyond doubt one of the 
most learned men of a learned age. 

Jonson had written several plays—some perhaps 
of those still in existence being among the number— 
but they had al] proved fajlurea, when in 1596 the 
comedy of ‘Reery Man in his Humour’ was brought 
out at the Globe Theatre, and its success was so 
great as at once to establish its author's position in 
the very front rank of the dramatists. The reputa- 
tion thus established Jonson continually increased, 
nor was it only as a dramatist that he was dis- 
tinguished. In'1619 he became Poet Laureate, a 
post to which his poetical merits fully entitled him. 
Amd in the brilliant circle of wits and men of letters 
which ‘became so famous in the Elizabethan period, 
Jonsori’s position was supreme. 

J onsoh’ 8 whole career shows us that the leading 
features of his character were strength of will, 
indomitable energy, and a proud self-reliance ; and 
these high qualities were accompanied by a certain 
roughness and an outspoken freedom both in praise 
and blame. He certainly did not want the genuine 
kindness which secures friends, but was deficient in 
the geniality and tact which avoids or conciliates 
enemies; and he was constantly at war with some 
of his brother dramatists and poets. The very varied 
incidents of his career, and particularly the fact of 
his having at one time changed his creed and be- 
come a Roman Catholic, and afterwards re-joined 
the national Church, gave plenty of material for 
attack. His later days were clouded by poverty 
and ill-health, and what to a strong and self- 
reliant nature such as his must have been not less 
painful than either of these, the consciousness of 
failing intellectual powers. 

Two of Jonson’s plays are tragedies—Sejanus 
(1603) and Catiline (1611). They are founded 
upon, and follow with singular fidelity, the 
authentic and contemporary accounts of the lives 
and deaths of the two men whose names they 
bear. The subject in each case was one likely to 
attract the taste of Ben’ Jonson. The conspiracy 
of Catiline.and the fall of Sejanus afford ample 
opportunity for the display of striking dramatic 
situations. They gave peculiar scope for Jonson's 
“great power of noble and lofty eloquence. They 
enabled him to use his stores of classical learning ; 
and the skill with. which he has worked into his 
plays every expression, every hint almost, of the 
Latin historiansand poets, and.the completeness 
in every detail.of the picture of Roman manners 
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and customs, are extraordinary. Yet Jonson’s 
tragedies are read, we think, by few people with 
much pleasure. They are stiff and lifeless, and 
the characters are unreal. We are interested in 
the story, the speeches —everything except the 
men and women themselves. Catiline and Sejanus 
themselves‘are both characters purely repulsive. 
Their fate and their fall excite our wonder, and 
perhaps a feeling of horror, never our sympathy 
or pity. Nor is this want of human interest in 
the principal story balanced by any strong pathos 
in any of the subsidiary incidents in the play. 
When Shakespeare made the leading character in 
his play the base and odious tyrant John, he 
supplied the missing element of tenderness and 
pity by introducing the pathetic story of Prince 
Arthur. In Sejanus the one really pathetic incident 
of the whole play—the murder of the innoceént 
children of Sejanus, and the grief of their broken- 
hearted mother—forms no part of the action of the 
play; it is simply related as a fact in an eloquent 
but not very appropriate speech, within a few lines 
of.the end of the play. 

Of far higher merit than these two tragedies are 
the comedies of Jonson. These are strongly con- 
trasted in many respects with the comedies of 
Shakespeare and most of his contemporaries. 
Jonson’s plots are always most carefully and skil- 
fully elaborated. He is never content to follow 
the usual course of his brother dramatists, and 
take the story of some Italian novel or earlier play, 
following the narrative of the original with only 
such alteration as is absolutely necessary for stage 
effect. And from this cause Jonson’s comedies 
are peculiarly effective as plays, and carry on the 
interest of the reader to a remarkable degree. His 
style is always clear, manly, and vigorous; it is 
never vulgar or commonplace, seldom deficient in 
ease and simplicity, though, as compared with 
Shakespeare and many others among the dramatists, 
it has an air of deliberation about it. It is like a 
noble building erected by art, rather than a tree of 
spontaneous growth. His extensive learning fur- 
nished him with an inexhaustible store of words, 
phrases, and longer passages from the ancient 
writers, which he uses in general with admirable 
judgment. But now and then his learning has 
betrayed him into a fault. Thus when Knowel, 
the prudent and matter-of-fact merchant in Hvery 
Man in his Humour, pours out an eloquent diatribe, 
borrowed from Juvenal, on the wickedness of the 
age, and especially on the vices of parents grown 
the corruptors instead of the protectors of their 
children, everyone must be struck with the in- 
congruity between this and the whole tone of 
society depicted in the play, and ‘must feel that 
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however true of Rome in the days of Domitian, 
it is not true of England in the days of Elizabeth. 
The morality of Jonson’s plays is always pure. He 
is often coarse in expression ; nothing can be much 
grosser than some of the language and some of the 
acenes in his best comedies—the Alchemist, for 
instance. But this is merely the coarseness of his 
times, when men did not hesitate to speak openly 
of things now left unnamed. He never confuses 
the boundaries of right and wrong, and therefore 
is never really immoral. 

One characteristic of Jonson's comedies must 
strike every reader—that though they are comic 
and humorous always, yet they are, above all, 
satirical. Except when they are broadly farcical, 
they are keen satires upon vice, upon hypocrisy, 
sensuality, avarice. And this—though, perhaps, 
owing partly to the somewhat severe cast of 
Jonson’s mind—is still more, no doubt, connected 
with the defect in his dramatic genius to which 
we have already referred, his inability to produce 
life-like characters. Those who people Shake- 
speare’s stage are real men and women, with all 
the ordinary passions of humanity, and strongly 
marked individuality, though showing also, it may 
be, the special prominence of one quality or the 
peculiar characteristics of a class. Jonson has 
occasionally drawn a character with some life 
about it, and which has become familiar accord- 
ingly, such as Bobadil, the cowardly braggart in 
Livery Man in his Humour. But, for the most part, 
his characters are not much more thay mere em- 
bodiments of abstraot qualities, or mere types of 
particular classcs of society. 

The best among Jonson’s comedies are very 
Man in his Humour, the Alchemist (1610), the 
Silent Woman (1609), and Volpone, or the Fux (1605). 
The last-mentioned play is a fair sample of Jonson’s 
comedies, It is the story of Volpone, a magnifico 
of Venice, enormously wealthy, childless, and with- 
out an heir, a sensualist, and a cynic. He lives in 
the enjoyment of every bodily indulgence; but he 
further allows himself the pleasure of watching the 
efforts of a number of flatterers, who hang about 
him, striving for his favour and the’ chance of suc- 
ceeding to his wealth; and for this purpose he 
feigns to be in mortal sickness, trembling on the 
very brink of the grave. The spirit of the play is 
expressed at the very beginning, when Volpone 
soliloquises :— 

‘** What should I do 
But cocker up my genius, and live free 
To all delights my fortune calls me to? 
T have no wife, no parent, child, ally 
To give my substance to; but whom I make 


Must be my heir; and this makes men observe me : 
This draws new clients daily to my house, 


Women and men, of every sex and age, 

That bring me presents, send me plate, coin, jewels, 
With hope that when I die (which they expect 
Each greedy minute) it shall then return 

Tenfold upon them ; whilst some, covetous 

Above the rest, seek to engross me whole, 

And counterwork the one unto the other, 

Contend in fight, as they would seem in loves : 





BEN JONSON. 
(From a Picture by Honthorst.) 


All which I suffer, playing with their hopes, 
And am content to coin them into profit, 

And look upon their kindness, and take more, 
And look on that; still bearing them in hand, 
Letting the cherry knock against their lips, 
And draw it by their mouths, and back again.” 


The competition in degraded servility between the 
flatterers; the trick to mislead them of Mosca, 
Volpone’s cunning and ready parasite; the brutal 
attempts of Volpone to gratify his lusts by 
violence ; the base conspiracy of all these to con- 
vict the innocent; and the final exposure and 
punishment of the guilty, form the subject-matter 
of the play. 
There remains one more class of dramatic com- 
positions of Jonson’s which must by no means be 
overlooked ; it is one in which he stands without a 
rival among dramatists. As Poet Laureate it was a 
part of his duty to compose a vast number of those 
masques or entertainments which were so much in 
vogue at the period. In these entértainments the 
gentlemen and ladies of the Court, or the members 
of an inn of court, or other bodies of persons, used 
to take part. Their plotsand the characters repre- 
sented were borrowed from the classical or the fairy 
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mythology. Sometimes the inhabitants of these 
very different regions of the imagination met upon 
the same stage. The pieces were illustrated by 
elaborate scenery and by appropriate dances. Such 
pieces afforded the most admirable opportunity for 
delicate flattery, for the judicious use of Jonson’s 
varied learning, and the exercise of his inexhaust- 
ible invention and poetical power. 


BEAUMONT AND FLETCHER. 

It was a very common practice in the age of 
which we are: writing for two or even more 
dramatists to combine in producing a single play. 
Probably these combinations were generally unions 
not so much of choice as of necessity, and were 
induced by the exigencies of the managers of the 
theatres, who sometimes required the plays they 
had bespoken more. quickly than one man could 
prepare them, or who wished to secure the pecu- 
liar skill of different hands for different scenic 
effects. The partnership of Beaumont and 
Fletcher was of a very different kind. It was 
founded upon the warmest friendship, and lasted 
as long as they both lived. 

John Fletcher was born at Rye in 1576. His 
father was a bishop, and filled successively the 
sees of Bristol, Winchester, and London. Soon 
after he was translated to the last-named see he 
incurred the displeasure of the Queen by a most 
imprudent, and almost indecent, second marriage, 
and he was for some time suspended from his 
bishopric. His promotions, too, with their burden- 
some incidents of fees, first-fruits, and other 
expenses, had followed one another with fatal 
rapidity. The consequence was that he died in 
embarrassed circumstances, leaving only a very 
scanty provision for his family. His son, the poet, 
in all probability, therefore, began life amid the 
same poverty as most of his brother dramatists. 
He received, however, a university education at 
Benet College, Cambridye, and from his works it 
seems probable that he was a competent, if not a 
profound, scholar. 

Francis Beaumont was born in the year 1586 of 
an ancient family, which had for some generations 
been settled in Leicestershire. His father was a 
judge of the Court of Common Pleas. He himself 
received his education at Broadgate Hall (now 
Pembroke College), Oxford, and upon leaving the 
university became a student of the Inner Temple. 
He soon, however, abandoned the study of the law 
and entered upon the more congenial pursuit of 
literature. 

When or how the intimacy of these two men 
began we cannot tell. Both had certainly appeared 
as poets, Fletcher very probably as a dramatist, 


before they began to work in concert. Both were 
among the younger friends of Ben Jonson, and 
both seem to have been regarded with peculiar 
affection by that great literary chief; and it is not 
improbable that they met and formed their life- 
long friendship amid the brilliant circle of wits 
and poets over which Jonson presided. However 
this may be, it is known for certain that from an 
early period the two men lived together on terms 
of the closest intimacy until the marriage of 
Beaumont, and that their literary partnership con- 
tinued until Beaumont’s death in 1616. Fletcher 
survived his friend and fellow-worker only ten 
years, dying in 1625. 

The plays which have come down to us bearing 
the joint names of Beaumont and Fletcher are very 
numerous, rather more than fifty in number. Which 
out of the long list were really thé joint productions 
of the two friends it is in many cases impossible to 
determine. Some of them were probably written 
by Fletcher before the literary partnership was 
formed ; some were certainly written by him after 
that partnership had been dissolved by the death 
of his colleague. But where to draw the line so as 
to distinguish precisely the plays belonging to those 
several periods cannot be accurately ascertained, 
and still less is it possible to say what portions of 
the plays jointly written are to be attributed to 
Beaumont and what to Fletcher. It is a generally 
received tradition that the genius of Beaumont lay 
more in the direction of the tragic and pathetic 
than that of his colleague; while the comic powers 
of Fletcher were more strongly marked. And this 
is probable, though not certain. Their plays range 
over the widest diversity of character, from severe 
and lofty tragedy, such as the very powerful play 
of the Maid'’s Tragedy, to the broadest burlesque, 
like the Anight of the Burning Pestle. But the 
plays from which, probably, all readers derive the 
greatest amount of pleasure are of a class inter- 
mediate between these two extremes. Beaumont 
and Fletcher have left us a large number of romantic 
dramas, belonging to much the same class as the 
majority of Shakespeare's comedies, aclass of which 
the very pleasing play of Philaster, the play which 
is said to have established their fame as dramatists, 
is an excellent specimen. 

The plots of Beaumont and Fletcher's plays are 
almost all of them, like Shakespeare’s, borrowed 
from Italian novelists or play-writers. They are, 
for the most part, worked out with discretion and 
good taste, though the authors show neither the 
elaborate diligence of Jonson in this department, 
nor the consummate judgment of Shakespeare. In 
one point, however, the plays of Beaumont and 
Fletcher stand especially high, that is, in dramatic 
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effect. Some of the scenes in the Maids Tragedy, 
especially that in which Evadne, the guilty wife, 
reveals her infamy to her husband, seem to us 
among the most striking in all our dramatic 
literature. In delineation of character these 
authors are far more life-like than Jonson, though, 
as compared with the greatest dramatists, they 
each want both depth and variety. Their style is 
peculiarly attractive. It is always clear and per- 
fectly intelligible, and though without either the 
wondrous wealth of metaphor which belongs to 
Shakespeare alone, or the dignified eloquence of 
Jonson, itis an instrument admirably adapted for 
the expression of passion or the simpler purposes 
of description. The great blot upon the plays of 
these writers is their indecency. All the literature 
of their age is coarse, for men’s tastes and habits 
of life were coarse. But the indecency and im- 
morality of Beaumont and Fletcher is not mercly 
a matter of expression; it is too often woven into 
the very texture of the play, and pervades alike 
the plot, the characters, and the language. One, 
it least, of their plays is among the most impure 
in the language. 

A better specimen for study can hardly be chosen 
among the plays of Beaumont and Fletcher than 
the play we have already mentioned, Philaster. 
The story is dramatic, if not very probable. Are- 
thusa, the daughter of the King of Sicily, is be- 
trothed to a Spanish prince, but her affections are 
given to Philaster, the rightful claimant to the 
throne, excluded from it by the result of an unjust 
civil war. As the lovers cannot meet openly, 
Philaster sends to his mistress a beautiful boy, who 
has by a strange chance come into his service, to be 
the medium of communication between them. This 
plan seems to work admirably. But a wanton lady 
of the Court, detected in a scandalous intrigue with 
the Spanish prince, in her anger charges the 
princess with an undue attachment to the boy who 
attends her. This charge is believed by the king, 
the courtiers, even by Philaster. The usual wander- 
ings from home and sudden meetings in forests 
follow. In time Philaster and the boy Bellario get 
thrown into prison on a charge of attempting the 
life of the princess. But the people rise against 
the king, and restore Philaster to his rights; and, 
all misunderstandings being removed, and all 
parties reconciled, the play ends happily. Every 
one of the characters in this play is forcibly and 
pleasingly drawn. But the main interest centres 
upon the boy Bellario, in whom, throughout the 
play, the combination of courageous devotion with 
& clinging tenderness is exquisitely depicted. In 
the end Bellario turns out to be no boy, but 
Euphrasia, the daughter of a lord at the Court, who 


had been among the most eager of the persecutors 
of Bellario. The passage in which this discovery 
is made will afford a good example of the style of 
Beaumont and Fletcher :— 


‘* My father oft would speak 
Your worth and virtue ;. and as I did grow 
More and more apprehensive, I did thirst 
To see the man so praised, But yet all this 
Was but a maiden longing, to be lost 
As soon as found ; till, sitting in my window, 
Printing my thoughts in lawn, I saw a god 
I thought (but it was you) enter our gates, 
My blood flew out and back again, as fast 
As I had puffed it forth and sucked it in 
Like breath ; then was I called away in haste 
To entertain you. Never was a man 
Heaved from a sheep-cote to a sceptre, raised 
So high in thoughts as I$ you left a kiss 
Upon these Jips then, which I mean to keep 
Froin you for ever; I did hear you talk : 
Far above singing. After you were gone, 
I grew acquainted with my heart, and searched 
What stirred it so; alas, I found it love ! 
Yet far froin lust ; for could I but have lived 
In presence of you, I had had my end. 
For this did I delude my noble father 
With a feigned pilgrimage, and dressed myself 
In habit of a boy; and for I knew 
My birth no match for you, I was past hope 
Of having you ; and understanding well 
That when I made discovery of my sex 
I could not stay with you, I made a vow 
By all the most religious things a maid 
Could cull together, never to be known 
Whilst there was hope to hide me from men's eyes, 
For other than I seeined, that I might ever 
Abide with you. Ther. sat I by the fount 
Where first you took me up.” 


The following is Philaster’s account of his meet- 
ing with the disguised girl at the fountain :— 


“* Hunting the buck, 
I found him sitting by a fountain-side, 
Of which he borrowed some to quench his thirst, 
And paid the nymph as much again in tears. 
A garland lay him by, made by himset?f, 
Of many several flowers, bred in the hay, 
Stuck in that mystic order, that the rarencss 
Delighted me; but ever when he turned 
His tender eyes upon them he would weep, 
As if he meant to make them grow again. 
Seeing such pretty helpless innocence 
Dwell in hig face, I asked him all his story. 
He told me that his parents gentle died, 
Leaving him to the mercy of the fields, 
Which gave him roots ; and of the crystal springs, 
Which did not stop their courses ; and the sun, 
Which still, he thanked him, yielded him his light. 
Then he took up his garland, and did show 
What every flower, aa country people hold, 
Did signify ; and how all, ordered thus, 
Expressed his grief, and to my thoughts did read 
The prettiest lecture of his country art 
That could be wished ; so that methought I could 
Have studied it. I gladly entertained him, 
Who was as glad to follow.” 
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ARCHITECTURE.—X. 
(Continued from Vol. VII., p. 384.) 


GOTHIC ARCHITECTURE IN ITALY, GERMANY, 
AND SPAIN, 


THE pointed style, as developed in France, was not 
recognised in Italy or Germany till the middle of 





the vault. In Italy they preferred wall paintings 
and mosaics, and consequently the walls of their 
churches were retained and prepared to receive fresco 
paintings or mosaic pictures, and their windows 
were kept small and filled with clear glass, so as 
not to interfere with the colouring of the walls. 
Their floors were enriched with magnificent marble 


“ant 





Fig. 88.—Srena CATHEDRAL 


the thirteenth century—that is to say, the round- 
arched style known as the Romanesque was ad- 
hered to for a century after it had been discarded 
in France. ‘This may be accounted for in Germany 
from the fact that the round-arched style had 
already there been carried to such perfection that 
they were unwilling to introduce a form of arch 
which was out of harmony with their own national 
style. In Italy it would seem to have arisen from 
another cause. We have, in our description of the 
French cathedrals, pointed out how, in the twelfth 
or thirteenth century, the demand for painted glass, 
not only as a decorative feature, but as a field for 
the display of the history of the Christian religion, 
had led the French architects to enlarge their 
windows by the employment of mullions and of 
tracery, 80 as to virtually fill up all the wall space 
that existed between the main piers which carried 


pavements, and, to keep the interior in harmony, 
their ceilings were painted blue and enriched with 
gold stars. This predilection in favour of painting 
(in which, it is true, they surpassed all the world) 
was fatal to that appreciation of all those construc- 
tive features which, appropriately decorated, were 
of the very essence of the French and English 
Gothic style. 

One well-known example may be taken as an 
instance of this predilection, viz., the Chapel of the 
Arena painted by Giotto, and which, without its 
paintings, is simply a barn. The principal attrac- 
tion of the Italian cathedrals lies, first, in the 
beautiful marbles with which they are encrusted 
both externally and internally (the core of the wall 
being in brick and stone); and second, the exquisite 
sculptured figure and ornament with which they are 
enriched. The forms which the artist was called 
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in to decorate are frequently ungainly and wanting 
in proportional scale, but the decoration in marbles 
of varied colours, in mosaic, and with rich sculpture 
is so beautiful that we forget the masses to which 
it is applied. ‘ Unfortunately, there are many cases 
in which the decoration has never been applied, 
and where the original forms of the buildings still 
‘retain their ungainly shape; and the system of 
erecting the building first, and then of calling in 
another artist to decorate it, has led to the intro- 
duction of sham fronts, so that on looking at them 
from the back we see that the real forms behind 
them were not adhered to by the artist. This was 
not done in the earlier buildings, and the cathedral 
of Pisa, already described under the Romanesque 
style, is a striking example of truthfulness of con- 
struction and of decoration. 

The cathedrals of Siena (Fig. 38), Orvieto, Genoa, 
Ferrara, and Florence may be taken as types of the 
best examples. The principal front of Siena Cath- 
edral, built 1284-1380, consists of three great portals 
decorated with sculpture—a rose window lighting 
the nave in the centre—and is crowned by three 
great gables, the centre one higher than the others, 
and all three rising high above the roofs of nave 
and aisles, and virtually, therefore, shams, It is 
faced with black, red, and white marbles, richly 
carved with foliage and figure sculpture. 

The towers of Italian cathedrals are invariably 
separated from the main building, and form what 
are known as campaniles. The example at Siena 
is faced with marble in alternate bands of black 
and white, and is monotonous, owing” to its too 
equal division ; it is crowned by a central octagonal 
spiré and four pinnacles, a pleasing variation from 
the heavy cornice of Prato and other Italian towns. 
The cathedral of Orvieto was commenced in 1290, 
but not terminated till the sixteenth century. Its 
chief characteristic is the mosaic decoration with 
which its front was encrusted about 1321. 

The cathedral of Florence, better known as 
Santa Maria dei Fiori, isin many respects the finest 
medizval church in Italy, though its crowning 
feature, the dome, was not carried out till the 
fifteenth century in the Italian style. The 
plan consists of nave and aisles leading to a 
central octagon with three apses, north, south, and 
east. The nave is 55 feet wide and 280 feet long, 
being divided into four bays only (in Westminster 
Abbey the same length is divided into twelve bays), 
so that its size is not apparent. Internally it is 
Wanting in effect, as its walls have never been 
covered with the frescoes originally contemplated. 
It is therefore in its exterior that its beauties are 
chiefly to be found, in the rich marble decoration and 
in the beautiful tracery of its windows. The front 


has within the last few years been completed more 
or less in harmony with the rest. The campanile by 
Giotto on the south side of the cathedral is the most 
beautiful example in Italy (Fig. 39), It is decorated 
with marbles of various colours, and divided into 
four storeys of different heights, the belfry windows 
of the upper storey being of great beauty and 
delicacy, and is, in fact, the only really perfect 
example of a marble-cased structure ; on the lower 
storey the panels are carved with figure subjects 
designed by Giotto, but carved out by, his, pupils 
after his death. The baptistery on the west side 
of the cathedral is an octagonal building very 
classic in design, and chiefly known for the three 
bronze doors on the north, south, and east sides: 
the first by Andrea Pisano, 1330; and the other 
two by Ghiberti, 1400-24. 

The church of the Franciscan convent at Assisi, 
remarkable for its frescoes by Giotto, has archi- 
tectural features of much value, and in the interior 
the greater value of having ribs to the vault carried 
by shafts (instead of painted bands, as in the chapel 
at Padua before referred to) is at once recognised. 
The south entrance porch is one of the best 
examples of geometrical design in Italy. 

The cathedral of Milan is the largest in Italy, 
covering 108,000 square feet. It is entirely cased 
inside and outside with white marble (excepting 
the vault, which is painted in imitation tracery), 
and is profusely decorated with figure sculpture. 
It was commenced in 1885, and consecrated in 
1418, and although the most admired in Italy, is 
externally of somewhat ungainly form. Internally 
it is, perhaps, the. finest example in Europe; it is 
divided into nave and double aisles, the latter 
being almost the same height as the former. 

Numerous examples of secular and domestic 
architecture are found through Italy, chiefly 
characteristic by their extreme simplicity when 
contrasted with the rich marble casings of the 
cathedrals and churches. The chief examples are 
the Palazzo Vecchio (1298) and the Palazzo del 
Podesta (1332), both at Florence, and the Palazzo 
Publico, at Siena (1295-1309), which, with its lofty 
campanile, forms one of the grandest buildings in 
Italy. 

It is, however, in Venice that we find the best 
development of secular Gothic architecture. The 
Doge’s Palace (Fig. 40), commenced in 1301, and the 
Cad’oro (1350) being the two principal examples. 
The Gothic portion of the palace consists of the 
entrance gateway (the Porta della carta), the latest 
portion built 1439-43—the front facing the piaz 
zetta of St. Mark—and the front facing the Riva 
de’ Schiavoni on the Moto. The building is di- 
vided into three storeys: the lower storey of pointed 
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equilateral arches carried on cylindrical piers, 
with richly carved capitals (the lower portion of 
these piers is hidden, the pavement of the piazzetta 
having been raised about 15 feet; they had no 
bases, but were supported on a stylobate of three 
steps). The middle 
storey consists of 
four central ogee 
arches with qua- 
trefoil circles of 
tracery above, all 
richly moulded, 
two arches to each 
one below; the 
upper storey 18 
equal in height to 
the two lower ones, 
itis built in brick 
and faced with 
marbles of to 
colours, forming a 
design over the 


whole surface, and 
is pierced with 
large painted‘win- — sat 
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dows, filled proba- 
bly at one time 
with tracery. <A 
pierced stone crest- 
ing forms the par- 
apet. The Gothic 
churches of Venice, 
of which the prin- 
cipal ‘examples are 
those of St. Giov- 
anni e Paolo (1246- 
90) and Santa 
Maria Gloriosa de1 
Frari, do not con- 
tain any special 
features which, in 
a general survey of 
the style, require 
notice, so that we 
now pass on to 
Germany. 

The German 
builders clung to 
their more perfected round-arched Gothic work of 
the Romanesque type for more than a century after 
all the chief characteristics of the pointed style had 
beén developed and perfected in France. ‘The two 
earliest examples of the pointed Gothic style are 
the church of St. Mary at Treves—built on the site 
of the round church erected by Helena the mother 
of Constantine, in imitation of the church of the 
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Fig 89.—Grorro’s CaMPANILE, FLORENCE, 
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Holy Sepulchre—and the church of St. Elizabeth 
at Murburg (1230-40). The next examples are 
those of Strasburg and of Freiburg in Baden 
(1270-75)), the latter possessing a lofty western 
tower with pierced stone spire of great height and 
of much beauty in 
design. 

The great typi- | 
cal example of 
German Gothic is 
found in the cath- 
edral at Cologne, 
the largest in North 
Europe, covering 
an area of 91,000 
square feet This 
was commenced 1n 
1270-75, and its 
general design wa3 
based on the cath- 
edral of Amiens 
(1220 - 72), the 
principal differ- 
ence being that 
there are double 
aisles in Cologne 
(the outer aisles of 
Amiens being di- 
vided into chapels), 
and the front 1s 
virtually sacrificed 


2 to the stupendous 
rl towers which, 
a crowned by their 

= pierced stone 
ri spires, constitute 


the highest struc- 
ture in stone ever 
erected. 

The cathedral of 
Cologne has also 
the special char- 
acteristic of having 
been based on & 
uniform design 
throughout, though 
constructed at var- 
ious periods, and 
the same floor on which the first portion constructed, 
viz., the choir (finished in 1322), was sct out, served 
still for the setting out of the upper portion of the 
spires, and was only removed on their completion a 
few years ago. 

The immense height of the vault, 155 feet 
from the pavement, has the effect of decreasing 
the apparent length which, though 100 feet longer 
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than Westminster Abbey, including the Confessor’s 
Chapel, really looks much ‘shorter. 


them dwarf the rest of the building, so that it is 


The great 
height of the wéstern spires (638 feet) and the 
enormous dimensions of the towers which carry 


Of civic buildings in Germany the Town Hall of 
Brunswick is one of the few examples in stone 
remaining. In the north provinces on the Baltic, 
at Liibeck and Danzig, and in Hanover, are fine 
buildings in brick and terra-cotta, which are re- 





Fig 40.—TuEe Doar’s Panace, VENICE. 


only when .contrasted with the surrounding build- 
ings that one is able to judge of its stupendous 
size. Now that these are all being cleared away, 
this advantage is being lost, and its present effect 
is that of an overgrown monster. 

Though of moderate size, the cathedral of 
Ratisbon in Bavaria is one of the most pleasing 
examples of German Gothic, and it has the advan- 
tage of retaining the German apsidal termination 
to choir and aisles. The church of St. Stephen’s in 
Vienna is an example of a type which, though 
common in Germany, and more particularly in the 
Baltic provinces, as at Liibeck, Danzig, and other 
towns, is rarely found in other countries, The nave 
and aisles are of the same height, and are covered 
by one stupendous roof. There is consequently 
only one storey inside, the triforium storey and the 
clerestorey do not exist, and all the light to the in- 
terior is admitted through the aisle windows, and 
although these rise to the height of the vault, the 
effect inside is sombre and dark. 


markable for the clever way in which, with so small 
a material as brick, they have been able to obtain 
a monumental effect. The finest example, how- 
ever, in the north of Germany, is the great palace 
at Marienburg, once the residence of the Knights 
of the Teutonic Order; this was built at the 
end of the thirteenth century. The great hall of 
the knights is lighted by windows filled with stone 
tracery, one of the few examples of this material 
being used in this part of the country. Some of the 
Bavarian towns still .retain Gothic buildings of 
similar work, the best examples being found in 
Nuremberg ; here also: still remain, as well as at 
Amberg and Rothenburg, the greater portion of 
the city walls with the fine circular towers, which 
add so much to the picturesqueness of the first 
named. Rothenburg also retains more or lear the 
character of a mediswval city, like Carcassonne. 
The steadily growing wealth of Flanders, from 
the eleventh to the sixteenth century, enabled her 
to erect cathedrals and churches of considerable 
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importance, but she does not seem to have shared 
that sudden impulse given to church construction 
in the fourteenth and fifteenth centuries. The 
erection of these great ecclesiastical buildings 
seems to have been spread pretty equally over the 
five centuries above named, and she carried on the 
development of the style, and continued the erection 
of Gothic churches for nearly a century after other 
European countries. 

The most important examples are the cathedral 
of Tournay, the greater portion of which, however, 
belongs to the Romanesque period; St. Gudule, 
Brussels (1220), and St. Martin, Ypres (1254), the 
finest ard purest specimen in Flanders. 

Later on we have St. Rombaud at Malines (1352- 
61), and the cathedral of Antwerp (1352-1411). 
The latter is one of the most remarkable churches 
in the country, covering an area of 70,000 square 
feet, and being singular in the fact of its having 
a nave with three aisles on each side, the outer 
aisles (added at a later period) being almost of 
equal width with the nave. This series of aisles 
adds greatly to the effect of space of the interior, 
but one feels the want of a greater width of nave 
in order to assert its predominance and its greater 
influence on the aisles. Externally, its chief notice- 
able feature is the lofty north-west tower and spire 
(406 feet high), the latter being decorated with 
that beautiful pierced tracery which exists in 
Freiburg and Vienna. It was intended to carry 
the south-western spire to the same height, which 
would have destroyed the picturesque value of the 
group. In the later churches of Flanders they 
reverted to the plain cylindrical piers or columns 
instead of the complicated piers with numerous 
attached shafts, which in St. Ouen and other later 
churches in France were condemned for their wire- 
drawn effect, and these simple circular piers give 
great breadth to the internal effect. Where, how- 
ever, the cities of Flanders take the lead of all other 
European countries is in the municipal buildings 
which in the times of her greatest prosperity, 
from the thirteenth to the fifteenth centuries, she 
erected in the Gothic style. Of these the earliest 
is the Cloth Hall of Ypres, built in the thirteenth 
century, a building 440 feet in length. Then in the 
fourteenth century follow the Town Hall and Trade 
Hall of Bruges, and in the beginning of the next 
century the Town Hall of Brussels, with its 
magnificent tower and spire, 374 feet high. 

The Town Halls of Louvain and Andenaerde are 
the moat elaborately decorated civic buildings of 
the style. One of the latest buildings in the style 
is the Town Hall of Ghent, in which the beauty 
of the lacework tracery of the.windows, balconies, 
and cornices of the building is set forth by the 


plain simple masonry of the lower part. The Town 
Hall of Middelburg in Holland ranks second only 
to that of Ghent, and in all cases these civic build- 
ings are decorated with sculptural figures, not only 
of historic but great artistic value. 

The earlier Gothic cathedrals of Spain were all 
based on French Gothic work, but there are one or 
two special features in them which demand notice. 
The Spanish seem to have been the only Europeai 
nation who recognised the value of the dome as the 
grandest form of vault to cover over the intersec- 
tion of the nave and transepts, and at Toledo, 
Salamanca, Burgos, and Seville this is the chief 
original feature they introduced. The nave of 
Gerona Cathedral also is remarkable for the great 
span of its vault, which is 78 feet wide. This 
width of nave is obtained by the omission of the 
arches, the thrust of the arch being transmitted 
Gown immense buttresses, between which are 
placed a series of chapels. 

The largest cathedral in existence, with the ex- 
ception of St. Peter's at Rome) is the cathedral of 
Seville, which covers an area of 124,000 square feet ; 
its length is 415 feet, its total width 298 feet. The 
nave is 56 feet wide, the height of vault being 145 
feet. There is the same defect here in apparent 
length to which we have before alluded; there are 
only nine bays in the total length of the church, 
including the transept: each bay, therefore, is of 
unusual width, and the four piers carrying the 
central dome are 16 feet in diameter. 

The Gothic period in Spain lasted up to the 
middle of the sixteenth century, and the elabora- 
tion of its tracery and decorative stonework exceeds 
even that of the Flamboyant period in France. 
The domestic work, on the other hand, like that of 
Italy, retains much of that simple masonry with- 
out decoration which gives such value to the rich 
tracery of their windows, and to the elaborate arcad- 
ing which forms an open loggia on the upper storey 
or decorates their patios or internal courts. In the 
south of Spain the Moorish influence has often 
resulted in the decoration of their towns with 
coloured tiles or rich arabesque ornament. 

This was followed by an Italian period, of which 4 
the Escurial (1563-90) is the best known example. 
This, however, applies more to the church, which 
forms its leading feature, and which is more or less 
a copy of Italian examples; the rest of the palace 
retains, in its angle towers, steep roofs, and gable 
ends, traces of the earlier Renaissance style. Then 
follows n fairly pure Italian work, the palace of 
Charles V. in the Alhambra; the palace of Madrid 
(1737-55) being the last work of any importance, 
But before this, especially in church work, a Rococo 
style of extremely decadent details had crept in, 
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COMMERCIAL CORRESPOND- 
ENCE.—VII. 
[Continued from Vol. VII., p. 828.) 


FRENCH, GERMAN, AND ENGLISH. 
39.—LETTER WITH STATEMENT OF ASSETS 
AND LIABILITIES. 

Manchester, July 17th, 18—, 
Messrs. Wybourne & Ashford, Liverpool. 

Gentlemen,—You will doubtless be acquainted 
with the sad position of trade in Germany, from the 
effects of the unsettled state of political affairs in 
that country. 

Under these circumstances, it is quite impossible 
at present for the manufacturers to effect any sales, 
or even to raise money upon their stocks, which are 
considerable. 

As you are aware, our chief business is with 
Germany, especially with , the very centre 
of the war; you will therefore easily understand 
that we are affected to a considerable extent by 
this unfortunate state of things. 

For the last twelve months we have very much 
restricted our transactions, and endeavoured, but 
unhappily without much success, to collect our 
outstanding debts. 

It is therefore with the deepest concern that we 
are under the painful necessity of informing you 
that, for the present, we are unable to meet all our 
engagements. 

We enclose an approximate statement of our 
assets and liabilities, from which you witl perceive 
that the former greatly exceed the latter, so that 
even allowing 25 per cent. for any bad debts, there 
will still be sufficient to pay our creditors in full. 

Our debtors, as you will see by the same state- 
ment, were all good houses, whose difficulties arose 
in consequence of the events before mentioned, and 
we doubt not that they will be able to resume their 
payments as soon as political affairs become a little 
more settled, and they are able to dispose of their 
goods. 

We are preparing a balance-sheet, which we shall 
lay before our creditors at the meeting which we 
purpose holding on Monday, the 22nd, and at which 
we hope you will be present, so that we may submit 
to you the exact state of our affairs, and, we hope, 
arrive at an arrangement. 

We are, Gentlemen, 
Yours most obediently, 
A. Morr & Co. 


Manchester, le 17 juillet, 18—-. 
Messieurs Wybourne & Ashford, a Liverpool. 





Messieurs,—Vous aurez sans doute connaissance - 


de la triste position dans laquelle se trouve le com- 


merce en Allemagne par suite de l'état incertain des 
affaires politiques de ce pays. 

Dans ces circonstances, il est pour le moment 
impossible aux fabricants @’effectuer des ventes, ou 
méme de se faire de l'argent sur leur marchandises, 
qui sont considérables. 

Sachant que nous faisons nos principales affaires 
avec lAllemagne et surtout avec , actuelle- 
ment la thé&tre de Ja guerre, vous comprendrez 
facilement que le triste état des choses doit nous 
affecter beaucoup. 

Depuis l'année derniére, nous avons considérable- 
ment restreint nos affaires et fait tous nos efforts 
pour effectuer la rentrée de nos fonds, mais mal- 
heureusement sans grand succés, 

C’est donc & notre grand regret que nous nous 
trouvons dans la triste nécessité de vous informer 
que pour le moment nous ne sommes pas & méme de 
faire honneur 4 tous nos engagements. 

Nous vous remettons ci-inclus un relevé approxi- 
matif de notre actif et passif, par lequel vous verrez 
que le premier excéde de beaucoup le dernier, de 
sorte que, méme en allouant 25 pour cent pour les 
mauvaises créances, il y aura sufisamment pour payer 
tous nos créanciers. 

Comme vous le verrez par ce méme relevé, nos 
débiteurs étaient tous de bonnes maisons, mais gui 
se trouvent maintenant en difficultés par suite des 
événements ci-dessus mentionnés, et nous ne doutons 
pas quiils soient & méme de reprendre leurs paie- 
ments aussitét que les affaires politiques auront pris 
une tournure plus calme, qui leur permettra de 
vendre leurs marchandises. 

Nous préparons notre bilan pour soumettre a la 
réunion des créanciers, que nous pensons convoquer 
pour le Lundi 22; nous espérons que vous voudrez 
bien y prendre part, afin de pouvoir vous présenter 
état exact des nos affaires et d’arriver, nous 
lespérons, & un arrangement, 

Recevez, Messieurs, 
Nos salutations respectueuses, 
A. Morr & Cr. 





Mandefter, 17. Juli, 18—. 


Herren Whybourne & Mihfore, Liverpoo!. 

Gs wird Ihnen chne 3weifel befannt fein, in welch’ trauriger 
Rage fic ter Hantel in Deutfchland hefintet, in Folge ves 
ungewiffen 3uftandes ver politifden Verhaltniffe in jenem arte. 

Unter trefen Uinftinten it e@ fae ten Augenblie den 
Fabrifanten ganz unmighd Berfdufe absulchliesen, over felbft 
Voridhiifie auf ihre betrachtlichen Vorrathe yu erhalten. 

Wie Sie wiffen, machen wir unfer Hauvtgeieaft mit 
Leutfehlane, fhreciel( nrit , tem Hauptfig red RKrreges, . 
und werten Sie taber Icicht verflehen, rag wir von tiefcr 
unglicdlichen Gacdhlage flare beriihet werren. 

WBAbrend ter legten. swilf Monate Faken wit unfern Umfag 
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febe eingefGrantt, und uné bemibt, leiter mit wenig Srfulg, 
unfere audftebenten Forterungen eingusiehen. 

Mie finten uns vakee su unferm tiefften Bedauern in ter 
traurigen Lage Sie tavon yu benadhridhtigen, tap rit vorerft nicht 
in Stande find, allen unferen Berpflidtungen nachzuloxrmen. 

Anbei finden Sie cine anndbernte Aufftellung unferer Uctiven 
‘tnd Paffiven, aus welcher Sie erfehen werden, taf tie Srftcren 
the Legteren Bedcutend iberfteigen, fo dai felbft bet ciner 
Refervicung von 25 Procent fre irgend welche fehlechte Schulren 
geniigend iibrig bleiben wird um alle unfere Glaubsger yu 
bezablen. 

Wie Sie ans verfelben Wufitellung erfehen, waren unfere 
Saultner alle gute HaAufer, deren Schrorerigherten aus ren 
ermabuten Greigmiffen entftanten, und wir gweifeln mht taf 
bicfelben in ver Lage fein werden ihre Zahlungen wierer aufgu- 
nehmen fobald vie politijdhen Jujtante fich ctivad beruhigt haben, 
und fle thre Waren verfaufen fonnen. 

Wir prepariren cinen Bitdherabjehlup, ren wie unfern 
Creditoren bei ciner Montag ten 22. curr. ftattfinrenten Ber- 
fammlung vorlegen werten, und rechnen wre auf Shr Erfdcinen, 
unt Shnem tre actuelle Polition yu unterbreiten, und, wie wir 
Hoffer, cin Arrangement her bcigufuhren. 

Hochachtungsvollt, 
WM. Mori & Co. 





40.—LETTER ASKING FOR STATEMENT OF 
ACCOUNT CURRENT. 


Paris, September, 1891. 


Messrs. J. R, & N. Richman, London. 

Gentlemen,—We are in receipt of your favour 
of . . . contents of which are noted, 

As we are about to close our accounts on the 30th 
September, we should feel obliged by your sending 
us an extract of our account current with you up to 
that date. You may draw upon us for the balance 
in your favour at three days’ sight, which draft will 
meet with due honour on presentation. 

We remain, Gentlemen, 
Yours truly, 
B. SOYER & Co. 


waris, septembre, 1891. 


Messieurs J. R. & N. Richman, a Londres. 

Messieurs,—Nous avons recu votre lettre du . . 
et pris bonne note de son contenu. 

Réglant nos écritures au 30 septembre, nous vous 
serions bien obligés si vous vouliez nous envoyer le 
relevé de notre compte courant chez vous, arrété a 
cette date. 

Pour le solde nous vous autorisons a disposer sur 
nous & trois jours de vue; nous réserverons bon 
accueil a votre traite. 

Nous vous présentons, Messieurs. 
Nos sincéres salutations, 
B. SoYER & C'™, 
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; Paris, September, 1891. 
Herren 3. RK. & MN. Rican, London. 

Wir empfingen Bhe Werthes vom 
Snubalte. 

Da wir im Begriff find unfere Bilcher am 30. September 
abgufcbliefen, erfuchen wir Sie um cinen Nechnungéaudgug yer 
jenes Datum. 

Ste wollen ten fich gu Dhren Gunften ergebenden Salto 
bret Tage Sicht auf uné entnehmen, und berciten wie Ihrer 
Tratte gebihrenren Shug bet Sricheinen vor. 

Sochadhtungévoll, 
B. Sovner & Go. 


1. 4 Sorgemertren 





41.—ACKNOWLEDGMENT OF INVOICE, ETC. 
Bradford, August 14th, 1891. 
Messrs. Simon & Co., Marseilles. 

Gentlemen,—We have duly received your favour 
of the 10th instant, enclosing invoice of 25 bales of 
cotton, amounting to 6,300 fr., which we have placed 
to your credit. 

To balance this item, please draw upon us at 
three months’ date, informing us of the sterling 
amount of your draft. 

If you have another small lot of similar quality 
to offer, we should feel glad to receive samples as 
early as possible. 

We remain, Gentlemen, 
Yours truly, 
ROBERT PALMER & SON. 


Bradford, le 11 aodt, 1891. 
Messieurs Simon et C'*, & Marseilles. 

Messieurs,—Nous avons bien recu votre honorée 
en date du 10 courant, renfermant facture & 25 balles 
de coton, montant a frs. 6,300, dont nous vous 
créditons. 

Pour balancer cette affaire, veuillez disposer sur 
nous & trois mois de date, et nous informer du 
montant de votre traite en livres sterling. 

Si vous avez un autre petit lot de la méme qualité 
& nous proposer, nous serions enchantés d’en re- 
cevoir des échantillons aussitét que possible. 

Agréez, Messieurs, 
Nos salutations amicales, 
ROBERT PALMER & FILS. 


Bratford, 14. Auguft, 1891. 
Herren Simon & Go, Marjeilles. 

Wir hefennen uns gum vidtigen Emypfang Bhres Gechrter 
vom 10. curr. mit Factura der 25° Bellen Baunivolle im 
Betrage von fs. 6,300, welhe Summe wir Bhnen crevitit 
haben. 

Um tiefen Gegenftand audszugleichen, wollen Sie 3 Monat 
bato auf uné sefen und uné ten Sterling Betray Ihrer Tratte 
aufgeben. 

Fall Sie cine antere Eleine Partie AGnlicver Qualitat yu 
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offericen Baben fullten, witrte c8 uné angenebm fein, Mufler 
tavon balbmiglichft zu erhalten. 


Hochachtungévollft, 
Robert Palmer & Sohn. 





42.—LETTER ABOUT MISSING AND DAMAGED 
Goons. 
Paris, May 9th, 1891. 
Messrs. Smith, Martin & Co., London. 

Gentlemen,—We are in receipt of the package 
marked S M 3, advised by your letter of the 2nd 
inst., and regret to state that, on comparing its 
contents with the invoice you sent us, we find there 
are five articles missing, and three others so full of 
spots and faults that they are quite unsaleable. 

We therefore take the liberty of deducting the 
value of those eight articles from the amount of 
your invoice, which, in consequence, will be reduced 
to £270 10s. 0d., which we have placed to your credit. 

Believe us, Gentlemen, 
Yours respectfully, 
CHARLES LAINE & Co. 
Paris, le 9 mai, 1891. 
Messieurs Smith, Martin et C'*, & Londres. 

Messieurs,— En possession du ballot marqué § M 3, 
avis6 par votre lettre du 2, nous avons le regret de 
vous informer qu’en comparant le contenu de ce 
ballot avec la facture que vous nous avez envoyée, 
nous trouvons qu’il ya un manque de cinq piéces, 
et que trois autres sont tellement couvertes de taches 
et de défauts qu’elles sont tout-a-fait invendables. 

Nous prenons donc la liberté de dédyire la valeur 
de ces huit piéces du montant de votre facture, qui 
se réduira en conséquence a £270 10s. 0d., dont nous 
vous créditons, 

Nous vous saluons, Messieurs, 
Bien cordialement, 
CHARLES LAINE & CIF, 
Paris, 9. Mai, i 
Herren Smith, Martin & Co., Lonven. 

Mir befigen tas Packer SM 3 welches Sie mit Ihrem 
Briefe vom 2. cure avifiren, und berauern bemerfen gu miiffen, 
haf wir bet Bergleichung red Inhaltes mut ter Factuea fiinf 
Urtifel vermiffen, wAhrendé rrei andere fo vell von Flecken und 
fo feblerhaft find, bag fre gang unverFauflich fein werten. 

Wir nehmen uns taher vie Kreiheit ten Werth riefer ache 
Urtifel von dem Betrage Shrev Factura gu tiiryen, welder taturd 
auf £270 10s, Od. reducirt wirr, wofiir Sie evfannt ftehen. 


Hochachtungsvoll, 
Gharles Laine & Go. 





43,—-LETTER ON EXORBITANT CHARGE FOR 
INTEREST. 

Berlin, March Id, 1891. 
Measrs. Arnold & Co., London. 


Gentlemen,—We are in possession of ... from 


which we unfolded the extract of our account 
current with you, showing a balance in your favour 
of £5,682 8s. 6d. to 3lst December, 1890, which we 
shall examine and carry forward in conformity, if 
found correct. 

On looking through the account, we perceive that 
you charge interest at the rate of 7 per cent.,, which, 
permit us to remark, we find rather high, seeing that 
the average rate of discount at the Bank of England, 
during the last year, did not exceed 64 per cent. 

An explanation on this point would oblige, 

Yours truly, 
ADOLPHE APPELU & Co. 


Berlin, le 2 mars, 1891. 
Messieurs Arnold & Cie, & Londres, 

Messieurs,—Favorisés de votre lettredu . . , nous 
en avons retiré le relevé de notre compte courant 
chez vous, présentant un solde en votre faveur de 
£5,682 3s. 6d. au 31 décembre, 1890; nous l'exami- 
nerons, et le porterons & compte nouveau, artes 
vérification. 

En examinant cet extrait, nous nous apercevons 
que vous calculez les intéréts au taux de 7 ponr cent, 
ce qui, permettez-nous de vous le faire observer, est 
un peu élevé, considérant que la moyenne de l’es- 
compte a la Banque d’Angleterre, pendant |’année 
derniére, ne dépassa pas 63 pour cent. 

Quelques explications & ce sujet nous obligeraient. 

Nous vous saluons sincérement, 
ADOLPHE APPELU & CM, 


Berlin, 2. Mary, 1891. 
Herren Arnold & Go., Qonron. 

Wir hefigen Ihr Werthes vom... trem wir Thren 
Rechnungsauszug entfalteten, mit einem Salvo von £5682 ; 3: 6 
yer 31. December, 1890, gu Ihren Gunften ; wir werten ten- 
felben priifen und bei Rechtfinren conform mit Ihnen vortragen. 

Beim Durdhfehen Bhres Aussuge’ bemerten wir, rap Sie 
Binfen gu 7 Procent herechnen, welchen Sag wir—geftatten Sie 
tre Bemerfung—siemlich Hee finten, ta vie Ourchfehnitts 
Didconto Rate ter Bank ven Sngland wahrend res Legten 
Sabres 63 Procent nicht iiberftieg. 

Gine Srflarung riefes Punktes wilrde uns verbinven. 

Hochachtungevoll, 
Avelphe Appelu & Co. 





LIGHT.—VI. 
Continued from Vol. VII, p. 870.} 


MICROSCOPES, 
WE have seen that a double convex Jens will cast 
an image of an object on to a screen. If the screen 
the image is directly cast on to be the back of the 
eye, and the conditions are such that the image now 
appears to the sight greater than the object, our 


-14 THE NEW POPULAR EDUCATOR. 


double convex lens has become a magnifier or micro- 
scope. The single or simple microscope is a double 
convex lens. <A flask full of water laid on a page 
of a book makes the letters look bigger. A test 
tube (Fig. 50) filled 
with water and tightly 
corked up also mag: 
nifies the letters, and 
may be conveniently 
used as a reading-glass, although, of course, on 
account of its cylindrical form, it magnifies only 
in one direction. 

The single lens used as a magnifier or microscope 
is very much employed by the field naturalist, and 
with such an instrument, or with a double convex 
spectacle glass, we may gain an idea of how one 
ascertains the number of times it magnifies. Hold 
the glass in the sun's rays, and see at what distance 
it forms a perfect image of the sun on a sheet of 
paper. , Measure the distance: it is the focal length 
of the lens. Next hold the lens close to the eye, 
and measure the distance at which you read most 
distinctly with it, i.e, the number of inches from 
the lens to the page. The magnifying power of all 
such lenses is obtained by dividing the distance at 
which we see the object most distinctly by the 
focal length. If the former is an inch and three- 
quarters and the latter an inch and a quarter, the 
magnifying power will be 





Fig. 50. 


1% 
Uy = ithe. 


A line seen with the lens will appear ¢ths longer 
than it is, and the number expresses the linear 
magnifying power of the glass. If we could read 
distinctly with a lens 5 inches from the page, and 
it had a focal length of 1 inch, its linear magnifying 
power would be 5, and its superficial magnifying 
power would be this number squared, viz., 25. 


HOW TO MAKE A SIMPLE MICROSCOPE. 
With minute single lenses great discoveries were 
made last century. To makea lens of this sort, take 
a piece of glass rod and hold it in the gas flame 
until it softens, then draw it out into two halves 
(Fig. 51). Each half has a thread of glass attached 
to it, and if the end of one of these threads be held 


in the flame it melts 
and forms a globule of —(___ 
Co 


glass. Break the glob- 

ule off and press it 

into a small round hole Fig. 51. 

which has been pierced 

in a thin slice of cork with a red-hot needle. With 
this lens held close to the eye, the point of a pin 
brought closé to it appears nearly as blunt as the 
‘end of one’s little finger. Any object one wants to 


examine with it will have to be examined in this 
way attached to the end of the pin brought close 
to the globule of glass mounted in the cork. With 
such an instrument and by such a method 
Leeuwenhoek made a host of discoveries regarding 
the minute structure of things, which were com- 
municated to the Royal Society of London some 
two hundred years ago. 


LIQUID SIMPLE MICROSCOPES. 


Magnifying lenses may be formed by drops of 
liquid. Thus a drop of water suspended from a sheet 
of glass forms a plano-convex 
lens, which will act asa simple = 
microscope (Fig.52). Sir David Fig. 52. 
Brewster succeeded in making 
a lens of the kind of Canada balsam with a focal 
length of only one fiftieth of an inch, and preserved 
it for many years. Drops of water or of oils and 
varnishes inserted in small apertures have also been 
employed as simple microscopes. 


THE CODDINGTON LENS. 

There are some marked defects attending the use 
of spherical lenses as simple microscopes. There 
is too much dispersion, and there is also too much 
spherical aberration, i.e, the image is in some 

measure distorted by the marginal 

rays not being properly brought toa 

focus by a spherical lens. The dis- 
/ persion and aberration are lessened 
by having the equatorial zone of the 
lens ground away, as seen in section, 

Fig. 53. This device is usually called 
the Coddington lens; it was devised, however, by 
Sir David Brewster. 


Fig, 58. 


HOW THE SINGLE LENS MAGNIFIES, 

The action of a double convex glass in magnifying 
will be apparent on a few minutes’ consideration of 
Fig. 64. An object AB is examined by means of 
the lens L. A ray from A passes through the lens 
L, is bent or re- 
fracted, and en- 
tering the eye is 
further refracted 
by the crystalline 
lens oc, and is 
finally cast on to 
the back of the 
eye or retina at 
the point a’. Light from B suffering the same 
influences is cast on to the retina at B’, An image 
A’ B’ is thus obtained on the retina, which is much 
larger than it would be if the lens & were not 
interposed—in other words the double convex lens 
L has acted as a microscope. 
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THE COMPOUND MICROSCOPE. 

The simplest form of compound microscope 
consists of two convex lenses, the one nearest the 
object being ealled the object-glass, and that 
nearest the eye the eye-glass. ‘The object-glass 
forms an image of the object which is magnified 
by the eye-glass. Thus the object AB has an 





Fig. 55. 


image a’B’ formed by the object-glass L, and 
this is magnified by the eye-glass E, the enlarged 
image A” B” being received on the retina (Fig. 55). 
The paths of the rays producing this image are 
shown in the diagram. 

Owing to an apparent visual anomaly the object 
A” 8” cast on the retina in an upright position seems 
to the visual sense inverted, and any movement of 
the object across the field of view is similarly 
contrariwise to what it appears, thus a movement 
of the object observed to the right appears with 
such a combination of lenses a movement to the 
left. 

The modern compound microscope is somewhat 
more complicated than the arrangement given in 





Fig. 56. 


Fig. 56. The eye-piece, for example, contains two 
plano-convex lenses, EE and FF, i.é., a so-called 
field-glass FF, in addition to the eye-glass EF, 
and the object-glass consists of two or generally 
three double lenses. The arrangement of two 
plano-convex glasses for the eye-piece was devised 
by Huygens, and is called the Huygenian eye-piece. 
These lenses are placed within a tube, the eye-piece 
at E and the object-glasses at 0 (Fig. 57). There 
is a stage § with a circular orifice, through which 
light can be reflected by the mirror mM. If one be 
examining a transparent object, the glass slip on 
which it rests is placed on the stage, and light from 
& lamp is sent by the mirror M through the object 
into the microscope. The tube £0 is next gradually 
lowered until the thing to be examined is in focus. 
Should the object be an opaque one, a lens L is used 
for concentrating light on it while it rests on the 
stage, and it is viewed by reflected light. 


WHO INVENTED THE MICROSCOPE? 


It is not known who first applied the single lens 
as a microscope, but it is highly probable that it 
was so used by the 
ancients. The Jansens 
of Middelburg are 
credited with the in- 
vention of the first 
compound microscore, 
and instruments made 
by the father and son 
were presented to 
Prince Maurice and 
Albert, Archduke of 
Austria. The Arch- 
duke’s microscope came 
into the hands of Corn- 
elius Drebell, who is 
sometimes spoken of 
as the inventor of the 
compound microscope. 
In external appearance 
it was a gilt copper 
tube an inch in dia- 
meter and six fect long, supported by three brass 
pillars in the shape of dolphins on a base of ebony, 
which also served the purpose of a stage for the 
objects. 





THE ASTRONOMICAL TELESCOPE. 


The simplest form of telescope is a tube with two 
double convex lenses in it, so that at first it appears 
to one in no respect different from the compound 
microscope. In the telescope, however, rays from 
the object, proceeding from a distance, fall upon 
the object-glass nearly parallel to each other, and 
are brought to its principal focus within the tube, 
whereas in the compound microscope the rays 
from’ the object proceeding from a very short 
distance, enter the object-glass highly divergent, 
and form a magnified image beyond the principal 
focus, 

Obtain a couple of double convex lenses, one with 
a focal length of, say, thirty-six inches, and the 
other with a focal length of an inch. The larger 
lens will make the object-glass, and the lesser one 
the eye-glass of an astronomical telescope. The 
focal lengths multiplied into each other will give 
the length of tube they have to be placed in, in this 
case thirty-six inches. Therefore take a tube, 
either of cardboard or tin, of the diameter of the 
object-glass, and fix the glass in one end. In the 
other end have an easily sliding tube more than 
six inches long, and into its outer open end fix the 
eye-glass, The inside of each tube must be blackened 
and the diameters of the lenses must be reduced by 
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fixing in front-of them rings of cardboard (Fig. 58) 
to cut off the marginal rays. The object of these 
rings—“ stops,” or “diaphragms”—is to eliminate 
the coloured ring from the field of view due to 
chromatic aberration. (See lesson V.) 

With such a telescope objects are inverted; this, 
however, does not interfere with its use in viewing 


rt. 


Fig. 58, 


the stars or planets, or forming part of an instrument 
like the spectroscope. In a telescope employed for 
viewing objects on land they must appear in their 
natural positions upright. This is effected by 
the addition of two convex eye-glasses to the 
astronomical telescope, or by the substitution of a 
double concave lens for its convex eye-glass. 


THE TERRESTRIAL TELESCOPE. 
The arrangement of lenses is as in Fig. 59. To 
the object-glass 0 and the eye-glass E of the 





Fig. 59. 


astronomical telescope, there are two more eye- 
glasses EF’ and EB” added. &’ and E” have the same 
focal lengths as E, and they are placed a distance 
o E 
a | 
Astronomical Telescope. 


; E e€ ¢€ . 
2 
Terrestrial Tclescope. 


Fig. 60. 
apart equal to the sum of their focal lengths. An 


upright image is formed in the principal focus of 
¥’ at a, and this is seen erect with the eye-glass EB”. 





Each eye-glass being placed at the end of a sliding 
tube, there is a difference in external appearance in 
the astronomical and terrestrial telescopes, which 
is shown in Fig, 60. 


THE GALILHAN TELESCOPE. 

The Galilean telescope shows objects in an erect 
or natural position, and it consists of an ordinary 
double convex object-glass, and a biconcave eye- 
glass of small focal length as in Fig. 61. This is 
the plan on which opera-glasses are constructed. 
The rays of light pass through the object-glass and 
would be brought to a focus at f within the 
eye were it not for the interposition of the 
double concave lens E, which diverts them 
and makes them divergent instead of conver- 
gent, so that a magnified image of the object 
is cast on to the retina, and the thing looked at 
appears erect and in its natural position. 


THE REFLECTING TELESCOPE. 

In the telescopes so far described refraction 
solely is concerned ; in the reflecting telescope we 
have a combination of reflection and refraction. A 
simple illustration will enable the reader to see the 
principle on which it is constructed. A burnished 
spoon is held with its hollow towards a gas flame; 
an image of the flame is seen by the observer with his 
back to the light, and this he may magnify by means 
of a pocket lens. Such is practically the arrange- 
ment of a reflect- 
ing __ telescope. 
(Fig 62.) A highly 
burnished _con- 
cave mirror s of 
long focus is fixed 
at one end of a 
tube. The rays 
which enter the 
mouth of the tube 
m from the dis- 
tant object are 
reflected back to 
an oval piece of 
plane mirror at 
r, which directs 
the rays into the 
eye-piece e. The 
observer at é sees 
a magnified im- 
age of the object 
towards which 
the telescope is 
directed. This form is usually termed the Newton- 
jan teléscope, and its magnifying power is equal to 
the focal length of the parabolic reflector at a, 
divided by that of the eye-glass ate. Sir William 
Herschel constructed one of these telescopes forty 
feet long in 1789, but his marvellous work was 
eclipsed by Lord Rosse in 1844, who constructed 
one with a reflector of fifty-four feet focal length ! 





Fig. 62. 


POLITICAL 


POLITICAL ECONOMY.—VI. 
[Continued from Vol. VII., p. 838.) 


TRADES UNIONS. 

We have spoken hitherto as if there were nobody 
concerned in fixing the actual payment of wages 
but employers and workmen, and as if workmen in 
a trade fixed the rate of wages by bidding against 
each other. This is the assumption made for sim- 
plicity, to begin with, by abstract political economy. 
In practice, however, the employers being much 
more able to combine than the workmen, the latter 
have found it necessary to combine too—partly to 
maintain their claims to a fair share in the aggre- 
gate product, partly to secure the observance of 
trade rules and customs, partly to give themselves 
a better chance in the bargaining which tends to 
settle the price paid forlabour. Such combinations 
are familiar in history; in England in the middle 
ages we find craft guilds (including both masters 
and journeymen) fixing the rate of wages, and 
seeing that trade rules were observed. As the 
conditions of trade altered with the increase in 
machinery, these rules, and the “ Statute of Appren- 
ticeship ” before spoken of (which was held to be 
limited to certain towns and trades) became so 
burdensome that manufacturers tried to get away 
from the towns where they were enforced; and so 
towns like Worcester or Coventry declined, while 
places like Nottingham, Leeds, Dewsbury, Oldham, 
Westb ary in Somerset, and many others grew from 
villages into towns. Trade unions, then, arose, in 
most trades, about the end of the last century, 
when the general introduction of machinery and 
the factory system of production had upset all the 
old rules. Strict laws were made against such 
combinations of workmen at various times in this 
century ; but trade unions are now fully recognised, 
and few people would now say that, whatever mis- 
takes they may occasionally make, society as a 
whole could well do without them altogether. 

No doubt in the bargaining we have spoken of, 
each side must occasionally try and enforce its 
own view by a lock-out ora strike, which involves 
enormous waste and loss, But without a strong 
combination on both sides there could be no proper 
bargaining at all. And the stronger the combina- 
tion, the more it will have at stake, the more likely 
it is to be wisely and prudently led, and the greater 
the proapect of a settlement of disputes without 
resort to a strike. 


SOME SUGGESTED REARRANGEMENTS OF THE 
SYSTEM OF DISTRIBUTION. 
PRODUCTIVE CO-OPERATION. 

It has often been asked, cannot labourers be 
(heir own employers? Suppose that the men in a 
170 


ECONOMY. 17 
certain trade save or borrow capital, form a com- 
pany, work for it themselves, and divide the pro- 
ceeds. They would then receive interest (if the 
capital were their own) and, at any rate, “ entrepre- 
meur’s profit.” And as their gains would depend 
directly on the prosperity of the company, they 
would have every inducement to do their very-best 
for it, which in practice a workman earning wagcs 
has not. 

This plan has often been tried in England, but 
without conspicuous success. Some few such 
societies have done well, many ill. The manage- 
ment has been bad, or the capital too small, or 
both. The plan (so far as can be judged at present) , 
rather overlooks the facts (1) that ability of manage- 
ment is rare, and commands a higher price in the 
market than most of such societies can afford to 
pay; and (2) that individual business talent and 
promptitude cannot well be replaced by that of,a 
board of management, which necessarily moves 
more slowly and takes more time to see what is to 
be done. 

All the capital invested in such purely productive 
co-operative societies in England to-day amounts 
to less than £1,000,000, or less than the amount 
owned by some single firms or companies worked 
on the entrepreneur system. 

[We must, of course, distinguish this productive 
co-uperation from distributive co-operation, which 
has in many ways been a very great success, and de- 
serves high praise. This latter type aims at “ getting 
rid of the middleman,” and at giving the purchasers 
of goods a share in the profits on the sale, which 
are periodically divided among them in proportion 
to their purchases. Some of these societies—the 


¥ best known of which is the “ Rochdale Pioneers ”— 


have also an educational and social side, and do 
much to promote a corporate feeling among their 
members as well as a spirit of thrift. They some- 
times also manufacture goods, but their main busi- 
ness is not production but distribation in a way 
offering more advantages, economic and moral, than 
that of ordinary retail trade. ] 

Profit sharing has proved more successful, par- 
ticularly in France. There are many schemes, but 
the principle in allisthesame. Acertain portion of 
the profits is putaside in each year to be distributed 
among the workmen besides their wages, so that 
they have every inducement to increase the total. 

But a much more comprehensive scheme--or 
set of schemes—is proposed under the name of 
Socialism. There are many Socialist parties, some 
four or five being of considerable importance. and 
numbers in England or on the Continent, and they 
differ widely both in the details of the schemes 


they propose and the way they seek to. carry them 


18 THE NEW POPULAR EDUCATOR. 


out. But the essential part of all the systems is 
this: that all the means of production and trans- 
port in the country—Jand, machinery, raw material, 
mines, ships, railways—shall cease to be private 
property and shall belong to the State (or perhaps 
to, the various local authorities), which shall either 
work them itself or let them to productive co-opera- 
tive societies (opinion now seems to incline to the 
former). Each person who is able to work shall be 
obliged to work at something, and be paid by the 
State. He will be free to do what he likes with his 
earnings, only he must not compete with the State 
by investing them as capital. In this way, it is held, 
the State would get the rent and profits which now 
pass into private hands, would be able to apply 
them to a fairer distribution of wealth, and in 
other ways beneficial to society, and would secure 
to everyone a fair maintenance; besides which, by 
settling how much should be produced, it would be 
able to prevent the crises and depressions of trade 
now caused by production in excess of demand. 

Now the actual structure of commercial society 
is in some respects more like the Socialist ideal 
than like the state assumed by political economy. 
Instead of individual landlords, labourers, and 
capitalists, we have large joint-stock companies, 
labourers organised in unions, State-regulated rail- 
way rates, and frequent State interference with 
industry, while both the State and the municipalities 
are large employers of labour, and some English 
towns own their gas and water works and tram- 
ways, which elsewhere are left to private enterprise. 
But the theory was invented long before the col- 
lective production of the present day was as great 
as it now is. It came from Germany, and was 
principally connected with philosophical theories 
as to the nature of the State, which were really sug- 
gested in part by the practice of the Prussian Gov- 
ernment in the last century. That Government at- 
tempted much towards the welfare of its subjects, 
and, in fact, very greatly restricted their freedom ; 
and the German philosophers who proposed Social- 
ism were so familiar with the interference of 
Government in all departments of life that they 
saw nothing objectionable in its interfering a good 
deal more. To some extent, too, their advocacy of 
the system was based on doctrines of political 
economy, which are now seen to be less likely to be 
realised than they thought—the doctrines that all 
value is derived from labour, and the “iron law of 
wages,” (so-called) which we have spoken of in 
eonnection with Population. 

It, is very doubtful, however, if the knowledge 
and wisdom of any Government is capable 
of mastering the facts of modern commercial 
society, at any given time, sufficiently to deal 


with them satisfactorily; and a mistake would 
have far more serious consequences even than those 
of a commercial panic or a period of depression 
at the present day. Statesmen, too, are not always 
perfectly free from the suspicion of corruption. 
For more than a century they have been tolerably 
free from it in England—but not so everywhere 
abroad; and had the Government the sole control 
of the production and distribution of the wealth of 
the country, there would be immense opportunities 
for a dishonest set of statesmen to enrich them- 
selves at the public expense. And the temptation 
might prove too strong. No adequate check would 
(probably) be possible, because the public at large 
cannot be sufficiently informed either as to the 
actual facts of business at a given time, or as to 
the principles on which skilled business men con- 
duct affairs. The only check would in practice be 
a check by officials, and officials—in some coun- 
tries—have all been corrupt together. 


Somewhat the same objections apply to the 
“ Nationalisation of the Land,” supported by many 
people who are not Socialists, and best known in 
connection with the name of Mr. Henry George, of 
California. As land (as we have said), being 
limited, tends constantly to become more valuable 
as other kinds of wealth and population increase, 
it is thought by some unfair that this increased 
value should go to the landowners. Consequently 
it has been proposed to subject all land to a tax 
equal to the economic rent. Thus, as the landlord 
would not derive any revenue from his land, he 
would be ready to make it over to the State. And 
by various other means land would gradually be 
got under popular control. 

There is, no doubt, in this case also great danger 
of corrupt management of the land by the Govern- 
ment, whether central or local. It would be so diffi- 
cult, even if advisable, to make either this change 
or the more comprehensive changes involved in 
Socialism, that we need not discuss them further. 


EXCHANGE. 


Political ecoriomy is mainly the science of 
exchanges. As society advances, owing to the 
division of labour and the growth of trade, nearly 
all wealth is produced for the purpose of being 
exchanged. The exceptions are quite trifling, 
especially in most of the more advanced countries. 
We have before explained how the device of 
metallic money replaces barter of goods for goods 
and facilitates exchange. And we have said that 
the quantity of goods of other kinds that can be 
obtained in exchange for a given quantity of goods 
is the value of the latter, and that it is convenient 
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to express the former quantity in terms of one kind 
of goods—metallic money. Value so expressed is 
called price. 

Money in the popular sense ordinarily includes 
gold, silver, and copper coin; while it would 
almost always be extended to bank-notes, and even 
(loosely) to cheques and bilis of exchange. But it 
is clear that these stand on a very different footing 
from one another. Cheques and bills of exchange 
are only valuable so long as their holder is sure they 
are exchangeable for coin. Bank-notes are of no value 
if the bank fails by which they are issued. Bank of 
England notes are practically (as well as legally) 
equivalent to certain amounts of gold coin, because 
the failure of the Bank of England is too unlikely to 
be considered. Nor are even silver and copper coin 
in England “money” in the same sense as gold. 
Nobody is obliged to receive copper in payment of 
a debt due to him to the value of more than 1s. or 
of silver for more than 40s. But he cannot refuse 
to receive English gold coin or Bank of England 
notes. The law has selected one metal, and one 
form of printed promises to pay certain sums of 
that metal, and declared that they shall be “legal 
tender” for all payments—that is, if the creditor 
will not take them, the courts will not help him to 
get anything else. - 

In some cases (as in France some years ago) the 
law has selected two metals as well as certain kinds 
of bank-notes as legal tender—gold and silver ; and 
a similar plan is much advocated for adoption at 
present in all civilised countries (for reasons we 
Shall deal with hereafter) under the name of 
Bimetallism. 

Now the political economist, in defining money, 
excludes not only cheques and bills of exchange, 
but also bank-notes. Clearly their value depends 
on whether they are likely to be paid or not. If it 
is certain that they will be paid (as it is with 
regard to Bank of England notes), they will pass as 
equivalent to gold. If not, all the legislation in 
the world will not make them do so. He classes 
bank-notes under “forms of credit”—-which we 
shall deal with by-and-by. 

Moreover, he distinguishes “ standard money ” and 
“token money.” Standard money consists of the 
coins made of the metal or metals which the Govern- 
ment have declared shall be legal tender to any 
amount ; while token money consists of the small 
coins introduced chiefly to facilitate small pay- 
ments. Thus a gold coin of the value of the two 
hundred and fortieth part of a sovereign, or even 
the twentieth part, would be quite an impossible 
coin to handle, probably even to make; coins of a 
less precious metal—which originally were of about 
the same value as that fraction of a gold coin 
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would be—have been introduced to pass as their 
equivalents. Such coins are made in England of 
silver and bronze, on the Continent also of an alloy 
called dillon. They are known to the economist 
as ‘token money,” because the value of the 
metal contained in them may vary with reference 
to the standard metal, certain quantities of which 
they represent, and yet they continue to circulate 
as tokens of those quantities. ‘‘Money,” in the 
strict economic sense, is confined to “standard 
money.” 

Now it must be carefully understood that the 
reason why standard money exchanges freely for 
goods is not due to the action of the Government. 
The control of the coinage by Government is a 
matter of convenience, to prevent frauds, to check 
delay in testing the coin, and to insure that it shall 
circulate readily. But there is no reason in the 
nature of things why the work of coinage should 
not be entirely in private hands. Mr. Herbert 
Spencer has argued that it ought to be so: the only 
difficulty is—but it is a very great one—that of 
insuring that the coins should be what they profess 
to be. Few people know how to test coin, or could 
do it in the hurry of trade. But in many countries 
(as noticed in lesson I.) foreign coin circulates quite 
as freely as the local coin, sometimes more freely. 
Spanish silver dollars, though not legal tender in 
the English West Indies, are said in some of the 
islands to be the customary standard coin; and in 
parts of the East and of Africa silver dollars of one 
kind or another are so. When our troops made an 
expedition into Abyssinia, in 1867, large quantities 
of an old-fashioned Austrian coin of the last 
century, the “ Maria Theresa dollar,” were specially 
ordered by our Government from the Austrian 
mint, because the natives were familiar with that 
coin, and would take it more readily than any 
other. While, ifa government debases its standard 
coin, or if it issues paper money which it is not 
likely to pay for in standard metallic money, the 
value of such coin or paper at once depreciates 
compared both with the former standard money 
and with goods: that is, a paper dollar will pur- 
chase less than a gold one. 

It must always be remembered then that 
standard money is simply one particular commodity 
chosen to do the work of exchanging others, and 
guaranteed by the Government stamp to be what 
it professes to be. Were there any doubt about 
this guarantee, the value of money would fall. 
Money is a kind of wealth: not the most import- 
ant kind, for it is of no use to the owner till he 
parts with it; but, generally speaking, the most 
convenient form for small amounts of unused 
wealth, because it serves as a store for purchasing 
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power over commodities. We say, “for small 
amounts,” because wealth that is not needed for 
the immediate wants of the owner is more profit- 
ably kept in other forms in which it can be 
directly applied to production, and this is made 
possible by the modern system of banking and 
credit. To keep a strong box full of sovereigns 
(apart from the risk of loss) would clearly be mere 
waste; they had better be invested, i.e. put into 
the hands of someone who can be trusted to use 
the wealth for which they can be exchanged in 
somehow producing more wealth, and pay the 
owner a share of the product. Banking helps to 
effect this in a way we shall presently describe. 

Now it is clear that if the amount of, standard 
money in a country were (for instance) suddenly 
doubled, the amount of other commodities remain- 
ing the same, there would be just twice as much 
money to exchange for the goods, and so prices 
would be just doubled. If everybody woke up one 
morning by a miracle with exactly twice as many 
sovereigns in his possession as when he went to 
bed, the world would have that amount of extra 
gold, but would be no richer otherwise. There 
would be twice as many sovereigns to do the work 
of exchange, and everything (as soon as matters 
had settled themselves after this miracle) would 
exchange for twice as many. But there would be 
no more goods of other kinds, or fresh possibilities 
of enjoyment. From this illustration we can easily 
see that (so long as there is enough money in the 
country for anyone who wants to exchange goods 
for it to be able to do 80) the quantity of money 
in the country makes practically no difference to 
the wealth of its inhabitants, except when we con- 
sider foreign trade. In this case it does make this 
difference—that the money is exported in exchange 
for goods, just like coal or wheat or any other 
commodity might be. Otherwise large quantities 
of specie in a country do not make the country 
wealthier. Only so much is wanted as will give 
confidence that the banking reserve will be main- 
tained. Now the “ mercantile system” (the policy 
of European Governments in the last century) 
made the mistake of trying to get a great quantity 
of specie into the country and keep it there. The 
chief result was to raise general prices; people 
used more coins in buying and selling than they 
otherwise would have, and dealt with larger sums 
in making up their accounts. But the country was 
poorer, not richer, than it would have been other- 
wise, because the laws necessary to keep up the 
system prevented the owners of wealth from apply- 
ing it in the ways in which it would produce 
most. ° 

Apart’ from such legal restrictions—which have 
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never yet been effectually maintained—gold and 
silver tend to be constantly distributed over the 
world. ‘The sudden discovery of rich gold fields 
in England would for a short time make gold 
plentiful here, and prices would rise. But mer- 
chants of other nations would at once send in their 
goods to profit by these high prices, and this would 
continue till the gold, over and above what we 
require for our own circulation, was taken out of 
the country in exchange for fresh goods. 

General Rise and Fall of Prices.—The value of a 
particular thing at a given moment depends on the 
“relation between demand and supply.” And its 
normal or usual] value depends on the normal 
relation—that is, on the amount of difficulty there 
is in increasing that kind of thing, or almost always 
on the cost of production. But now suppose the 
kind of commodity in which these values are 
usually estimated—that is, standard money—in- 
creases in amount, while the amount of goods and 
the purchasing power of each over all other goods 
remain the same. Clearly it will take more 
standard money to estimate the values—that is, 
prices will rise. Or if the sum total of goods in- 
creases in amount and value, while money remains 
the same, higher values wil] be expressed with the 
same amount of money—that is, prices will fall. 
Apart, then, from the prices of particular things, 
there may be a rise or fall of general prices, caused 
by the increase or decrease of money relatively to 
other goods. Such phenomena have often happened 
in history. The two most famous cases are the 
rise when America was discovered, and quantities 
of gold and silver produced there—and probably 
much larger quantities which had been stored up 
there in various forms for centuries—were intro- 
duced into Europe; and the discovery of the 
Australian and Californian gold mines between 
about 1847 and 1853. Silver, which in the middle 
ages was the usual standard metal, rose steadily in 
purchasing power till the discovery of America, 
about 1500. In the next 150 years it fell to about 
one-third of its former purchasing power, then it 
rose again. Gold (according to Professor Jevons) 
before 1600 was relatively to silver between the 
proportions of 1 to 10 and 1 to 12—that is, a certain 
quantity of gold would have from 10 to 12 times 
the purchasing power of the same quantity (by 
weight) of silver. About 1650, the proportion was 
as 1 to 15. For the first seventy years of this 
century it was as 1to154. Since then, increased 
production of silver, and the general disuse of silver 
as a standard metal (becausc as countries become 
richer they have to do with larger sums, and it 
saves a good deal of trouble to pay them with the 
more precious metal, gold), have caused the ratio 
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to vary very much: it is now between 1 to 21 and 

1 to 22. It is true there are not twenty-two 

shillings to the sovereign, but, as we have ex- 

plained, the relation of token coin to standard coin 

is arbitrarily fixed by law, and token coin is used 
‘or small purchases. 

The discovery of gold in California and Australia 
sent down the purchasing power of gold very con- 
siderably. Professor Jevons has estimated that be- 
tween 1789 and 1809 it fell 46 per cent. ; between 
1809 and 1849 it rose 145 per cent.; between 1849 
and 1877 it fell 20 per cent. ; and it is now alleged 
to be rising again. Its fall has been due to an in- 
crease in the supply, or to a decline in the demand, 
owing, it may be, to bad trade, perhaps in the first 
case cited to decrease of circulation owing to the 
European war; after 1849, to increase in the 
supply caused by the great gold discoveries. Its rise 
has been due mainly to increased demand caused 
byincreased trade. After 1849, it would have fallen 
much more in value, only that the introduction of 
railways and ocean steam navigation, and the 
opening up of new countries greatly increased the 
demand for gold coin, by increasing immensely the 
number of trading transactions. 





APPLIED MECHANICS.—XIV 
[Continued from Vol, VII., p. 347.] 
APPLICATIONS OF THE LAWS OF TENSILE AND 

SHEAR STRESS AND STRAIN—STRENGTH OF 
BOILERS AND PIPES—STRENGTH AND STIFF- 
NESS OF SHAFTS—PRACTICAL RULES AND 
EXAMPLES. 
WE have referred to tensile and compressive 
stresses and strains as being simple; as a matter 
of fact, the result produced by either is not so 
very simple. Thus, if we take a small spherical 
portion of a wire, it will when the wire is subjected 
to tension assume the shape of an ellipsoid, each 
dimension in the direction of the stress being length- 
ened by a certain 
fraction of its 
former length, 
and all dimen- 
sions in direc- 
tions at right 
angles to this 
being shortened 
bya much smaller 
' fraotion of their 
old lengths. 
Thus, in Fig. 81 a section of such a little portion 
before and after strain is shown. Any ordinate 
A Bof the sphere becomes A’B’, or elongates A’ B/— 
4B, and this elongation divided by AB is the 


Fig. 81. 


tensile strain. It comes to the same amount for 
any ordinate in this direction. 

The fractional lateral contraction or strain is 
cD—C’ p’ 


an 


Suppose the tensile stress to be 1 lb. 


per square inch, then is the strain. The reciprocal 


of Young's modulus is generally denoted by the 
letter a. 

The lateral strain corresponding to the longi- 
tudinal strain @, or stress of 1 lb. per square inch, 
is usually denoted by the letter 3. 

The connection between the different moduli to 
which we have referred may be stated as follows :— 
° 1 

1 
N= ga 4) 
1 
a(a — 2b) 
These statements we have not space to prove, but 
the reader is referred to the writings of such 
authorities as Professors Thomson and Tait or 
Perry for the proofs. 


and K= 


APPLICATION OF THE LAWS OF TENSILE STRBSS. 


A very interesting application of the laws already 
given for tensile stress is that which enables us to 
calculate the strength of a vessel, such as a boiler or 








Fig. 82. 


pipe, subjected to fluid-pressure inside. Evidently 
the material is in such a case subjected to tension ; 
and if we assume the thickness of the metal to be 
small in comparison to the diameter of the vessel, 
it may be supposed that the stress is fairly uniformly 
distributed across a section of the material. In 
order to deduce a general law, we may take any 
shape of vessel whatsoever ; that shown in Fig. 82 
will do. Imagine the pressure of the fluid inside 
to be p lb. per square inch; then, since the fluid is 
at rest, it will press normally on the confining sur- 
face everywhere. To find the strength of the shell 
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of the vessel to resist bursting at any plane BC, 
we may imagine the vessel resting on a waggon 
with infinitely well-oiled wheels, and a smooth road. 
If we imagine a closely fitting door to be placed 
across the vessel at BO, it will not alter the equi- 
librium of the forces inside. Now imagine the 
vessel cut completely through just to the left of 
BO, and the left-hand portion of the vessel re- 
moved; the remaining part will not tend to move. 
This will readily be conceded on a little considera- 
tion. It is evident, then, that the total force on BC 
to the left must balance the total force on BDC 
in the opposite direction. 

Let the area of the door BC be A square inches, 
then the total force on it (at right angles to its 
surface) is Ay 1b., which must be the amount of 
the total force acting in the opposite sense on the 
irregular surface BDC. Hence, we have obtained 
the total force tending to produce bursting at the 
section BC; it is the area of the vessel in that plane 
in square inches multiplied by the fluid-pressure in 
lb. per square inch; and our conception of a door 
is no longer necessary, as it only helped us to obtain 
the total resultant force to the right on the irregular 
surface B DC. 

What is the total force resisting bursting? Let 
@ square inches be the area of metal which would 
be laid bare by fracture at the plane BC, and f; the 
ultimate tensile stress of the metal ; then the total 
force resisting bursting isa x 7; Ib, These total 
forces must balance each other, or 

Ap=af, 
which is the general law for the strength of a thin 
shell subjected to fluid-pressure inside. 

The strength of any such vessel, then, is calculated 
from the rule— 

Lhe area of the vessel in the plane of fracture in 
square inches, multiplied by the preasure uf the fluid 
in pounds per square inch, is equal to the area of the 
metal which would be laid bare by fracture in that 
plane multiplied by the greatest stress the material 
will stand in pounds per square inch. 

If we want the vessel to resist the pressure safely, 
we must use safe instead of 
ultimate stress in this rule. It 
is easy now to apply our rule 
to one or two practical cases, 
such, for instance, as calcu- 
lating the strength of a boiler 
or a large thin pipe. In the 
case of a boiler, the additional 
strength due to the ends will 
be neglected. 

First of all, suppose the boiler to burst longi- 
tudinally—i.e., one end of the boiler to be blown 
away from the other—leaving the fractured metal 





Fig. 88, 


POPULAR EDUCATOR. 


bare at such a section as ACB (Fig. 83). Let the 
boiler bé d inches in diameter, and the shell ¢ inches 
thick ; then the area of the vessel in the plane ACB is 


7% and the area of metal in the same plane wd? 


square inches. If yp is the pressure of the steam or 
other fluid inside in lb. per square inch, and f the 
ultimate or safe tensile stress of the metal, accord- 
ing as the pressure of the fluid is to be that of 
bursting or safety, our general rule becomes— 


ia = wats, 

o pd = df; 
or the pressure the boiler will stand is 

p= 
Now consider the strength of the boiler to resist 

bursting laterally—i.e., bursting in which the top 
of the boiler is blown off. Let the boiler be 7 inches 
long ; hence the area of the vessel is in this case ld 
square inches, and if the ends are neglected the 
area of the metal is 2/¢ square inches, the strength 


rule becoming— 
ldp = 2ly, 
or pd = 2. 
The pressure the boiler is capable of standing when 
its strength in this direction is considered is 


2tf 

pes 
It will be observed that this is only half the 
pressure the boiler will stand before it bursts 
longitudinally; hence, it will burst laterally, 
and we will never have the chance of testing the 
accuracy of the other rule. At any inclined section 
the strength is something between the two, but the 
latter is the rule to be employed, as it gives the 
strength of the boiler at its weakest section, which 

is what we want. 

For a spherical boiler the most likcly plane in 
which bursting will take place is a diametral 


plane, its area being i? square inches; the area 


of fractured metal is wd¢ square inches, and the 
strength rule is 

Tdtp = mdtf, 

or pd = 4, 
the same as for a cylindric boiler bursting at a 
section at right angles to its axis. In these rules 
the weakness introduced into the shell by the 
riveting of the joints is not considered. These 
seams weaken the shell to a certain extent, and the 
result is much the same as if the safe stress of the 
metal were reduced in a certain ratio. 

The rules just given may be used for finding the 

strength of pipes if the pipes are very large in 
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comparison to their thickness. Such pipes are 
usually of cast-iron; and as it is very difficult to en- 
sure that a cast-iron pipe shall be of exactly the 
same thickness of metal, it is usual to add to the 
thickness obtained by this rule a certain amount 
which is determined mainly from experience. 

In a section of thick pipes or cylinders, the stress 
is not uniformly distributed across a section from 
the inside to the outside of the pipe, and the question 
of the strength of such a section is rather com- 
plicated. Perhaps the best rule for the strength 
of such pipes is the following— 

2D + d*) = s(D* — a), 
where D is the external andd the internal diameter 
of the pipe in inches, » and f having the same 
meanings as before. 
EXAMPLES. 

1. A cylindric vessel is 6 feet in diameter, and 
the metal is § inch thick; find the greatest fluid- 
pressure it will bear inside, the safe tensile stress 
of the metal being 10400 lb. per square inch. 

Answer, 180°5 lb. per square inch. 

2. If the greatest safe steam pressure in a cylindric 
boiler, 6 feet 6 inches in diameter, is to be 120 lb. 
per square inch, and the strength of the riveted 
joints ‘58 of that of the plates of which the boiler 
is made, the safe stress of the plates being 5 tons 
per square inch—find the proper thickness of metal. 

Answer, ‘72 inch. 

3. Using the rule for boilers, find the “head” of 
water which will be borne by watetr-mains 4 feet 
in diameter and 1] inch thick, the safe stress of the 
metal being 3000 Ib. per square inch, and 4 inch 
being deducted for want of concentricity in casting. 

diule—“ Head” in feet + 2:3 = pressure of 
water in lb. per squate inch. The term “ head” 
means the vertical height of the surface of the 
water in the reservoir above the level of the pipe. 

Answer, 251°6 feet. 


4. Finl the bursting-pressure of a spherical 
boiler 6 feet in diameter, the thickness of metal 
being 4 inch, and the ultimate stress of the metal 
50700 lb. per square inch; it being supposed that 
the joints diminish the strength of the shell 25 per 
cent, Answer, 1056 lb. per square inch. 

5. In hydraulic mains the pressure of the water 
is 700 Ib. per square inch, the safe tensile stress of 
the metal 3000 lb. per square inch, and theinternal 
diameter of the pipes 6 inches; find the proper 
thickness of metal, using the rule for thick cylinders, 

Answer, 0°8 inch. 


STRENGTH OF SHAFTS. 


When a shaft transmits power it is twisted; in 
fact, if a straight line be drawn on the shaft 


parallel to its axis when the shaft is unstrained, 
this line becomes a spiral when the shaft transmits 
power. If we imagine the shaft to be twisted only, 
or subjected only to torsion, the strain is shearing ; 
and the student may, by constructing a litule shaft of 
pennies and then turning each of them relatively to 
the next, get an idea of what takes place in a shaft. 
In Fig. 84 a short portion of a shaft is shown, and 
we may consider 
what happens to it 
when twisted, first 
of all considering a 
little column in it 
the two ends oil 
which are in two 
sections, unit dist- 
ance apart. Since 
we are concerned 
only with relative 
motion, we may sup- 
pose the end of the 
column in the left- 
hand section to re- 
main fixed, the other 
end moving round in 
the arc of a circle, about 0 as centre, under the 
action of the torque applied to the shaft. 

The angle moved through relatively to o is the 
angle AoB = @ radians, say. Let the end of the 
little column be @ square inches in area (a being 
an exceedingly small fraction); then, if f is the 
safe shear stress of the material, fa is the greatest 
tangential force we may suppose permissible on the 
end of the little column. The moment of this force 
about the centre of the shaft is fa x 7, where * is 
the radius Ao or 0B of the path described by a; 
and the sum of all such products as this, for all the 
little columns into which we can conceive the shaft 
to be divided, is equal to the total torque applied 
to the shaft, 

The applied twisting-moment, or torque, we may 


denote by M; We have at once therefore the 
law— 
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(1) Mt = S/Jar. 
The distance moved by the end of the little 
column is AB==7@, and shear strain is 


so sci OtSES NOVEL Se 
Distance from fixed place 1° 


Hooke’s law tells us that— 


Shear stress = N x shear strain, 
*, Shear stréss = Nré, 

We have represented shear stress by in equation 
(1) above, but we can now put for 7 its value Nré, 
which gives us— 

Mt = INréa xr 
= INudr*: 
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An expression similar to far? has been already 
explained. It is the moment of inertia of the 
section about the axis from which ¢ is measured. 


Hence— 
(2) Me = NOI, 


which is the law for the stiffness of a shaft: 1 for 
a circle (which is the shape of the section in this 
case, and in the case of most shafts) about a line 
through its centre perpendicular to its plane is 
was 
“B2’ 

The law, therefore, becomes— 
82Mr 
wNd*’ 
which will be best understood if read as follows :— 
The angle of twist in wnit length of a cylindric shaft 
of diameter d inches, when subjected to a twisting 
moment af M, pound-inches, is equal to 32 times the 
twisting moment divided by the product of x, the 
Jourth power of the diameter and the modulus of 
rigidity of the material. 

his 


For hollow cylindric shafts 1= 30 (pt — d‘); 


d being the diameter of the circle. 


(2a) @= 


hence, the rule becomes, for such a shaft— 
382Mr 
mN(D* — dy’ 
D being the external and d the internal diameter. 
The rule for the strength of a shaft is now easily 
obtained. We saw that the greatest shear stress 
on our little column is N7ré, or 7,== N76, where /, is 
the proof or safe shear stress of the material, as 


6= 


; : ‘ d : 
required, This maybe written Ns@=/,. Put into 


this for 6, its value as given in equation (2a), and 


we have— 
wt re 82M a 
; 2” what 7” 
from which— 


m3 
(3) Mt _ ie” 


which is the rule for the strength of a solid cylindric 
shaft subjected to torsion only. 

In hollow shafts it becames— 

Dt — d*) 
Mt = So 

which means that a solid cylindric shaft, d inches in 
diameter, will stand a torque of M, pound-inches, 
My being of the numerical amount obtained by multi- 
plying w, the third power of the diameter, and the 
proper shear stress of the material together, and 
dividing the product by 16. 

These rules cannot, however, be assumed to hold 
for atresses which exceed the elastic stress of the 
material, 


From this it is not difficult to deduce a practical - 


rule for the diameter of a shaft which will safely 
transmit a given horse-power at a given speed. We 


have already seen (p. 150) that if a torque of T pound- 
feet acts on a shaft revolving m times per minute, 
the horse-power transmitted is given by the rule :— 





_T x nn _. 88000 HP 
HP = 38000? whence T = — 


In this lesson we have used the symbol M, to 
represent torque, or twisting moment, in pound- 
inches ; hence, 

T=, or 12x T= Mz 


Putting this value of m; into rule (3), and taking 
9000 lb. per square inch as the safe shear stress of 
a wrought-iron shaft, we have— 

12 x 82000 x HP _ wi x 9000; 


: 2rn 16 
from which 2 


_ 12 x 33000 x16 HP canon X/ BP 
~ 2x 31416 x 9000 on’ ~ na? 


which may be taken as— 


3 y: HP 

ad = 3'3 \ rc 
This is a very important practical rule. Taking 
the safe-working shear stresses of cast-iron and 
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per square inch, we get the coefficients 4:1 and 3, 
instead of 3:3 for the rule just given, when that rule 
is applied to those materials. Remember these rules 
assume that the shaft is twisted ondy. 

In the foregoing we have dealt only with cylindric 
shafts. Ifaright section of the shaft is not:circular, 
the theory on which these calculations are based 
does not hold; in fact, a section which was plane 
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before twisting occurred, no longer remains plane 
after strain, except in the case of a circular section. 
Yor other shapes of section the theory is much too 
difficult for an article like the present. The subject 
has been investigated by M. de St. Venant, and the 
results of his investigation are given in the article 
on Elasticity in the Zncyclopedia Britannica. It 
is found * that sections have the relative values for 
resisting torsion shown by the numbers in Figs. 85, 
86, 87, 88, 89, and 90, the sections being all of the 
same area, and the value of the circular section 
being taken as unity. 

Sir William Thomson has given a beautiful 
hydrodynamic illustration of the way in which the 
stress varies at various points on the boundary of a 
section. If we imagine a thin box made of the 
exact shape of the shaft, and filled with a friction- 
less fluid, then if the box is suddenly rotated about 
its axis, the velocity of the fluid relative to the bor 
at any point represents the shear stress in a shaft of 
a similar shape when twisted. 

In most non-circular sections, it will be seen from 
this rule that the stress at any point on the surface 

_of the shaft is greatest nearest the centre. 


EXPERIMENTAL ILLUSTRATION OF THE LAWS OF 
TORSION. 


The laws of the strength and stiffness of cylindric 
shafts or wires may be illustrated in the following 
way :—In Fig. 91 a wire is represented as gripped 
in a vice at A, and twisted by equal parallel and 
opposite forces (i.e, a true couple) applied to the 
pulley at B. Pointers are fastened to the wire at 
C, H, and G, so that the distances cH and HG are 
equal, The illustration will be better if the wire is 
longer than here represented, and if more pointers 
are used By applying different twisting moments 
to a wire, it is found that for any given length of 
wire the angle of twist is proportional to the twisting 
moment, By using wires of different diameters, but 
of the same material, and applying the same twisting 
moments to all, it is found that the angle of twist is 
inversely proportional to the fourth poner of the 
diameter of the wire ; and if the material only varies, 
the angle of twist is inversely proportional to the 
modutes of rigidity of the stuff. 

In the first part of the experiment—or, indeed, 
in any of the three parts—it is easily seen that the 
angle of twist produced by any twisting moment is 
Proportional to the length of wire considered. 

Combining these results, we have the experimental 
law that 0x ue ; and it will be seen that this rule 
agrees with that deduced from theoretical con- 
siderations, and given in equation (22). 


* “Proceedings, Inst. O.E., 1890," Part 111. p. 276, 
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If wires of different diameters, but the same in’ 
other respects, are tried, it will be found that the 
twisting moments necessary to produce permanent 
set are proportional to the cubes of the diamotore 





Fig. 91. 


of the wires. Thisis an illustration of the strength 
rule given in equation (3). 

If wires of other than circular section are tried, 
it will be interesting to note where the material 
first begins to give way. This is a useful experi- 
ment, and not only illustrates the theoretic laws, 
but shows that those laws—as they ought to do— 
apply equally to thin wires or to large shafts. 


PRACTICAL CONCLUSIONS AND EXAMPLES. 


From what has been given you are now in a 
position to work out useful examples on the strength 
and stiffness of shafts subjected only to twisting. It 
should be borne in mind, however, that shafts in 
practice are subjected to bending as well as twisting, . 
owing to the loads due to the weights of pulleys 
and pulls of belts. 

Space does not permit us to go into this matter 
fully, but we may give the result, which is that the 
diameter of the shaft has to be increased by an 
amount depending on the amount of bending which 
the shaft has to withstand. 

Thus, if the practical rule for the diameter of a 


wrought-iron shaft is d = 3°3 AY = when torsion. 


s 


only is considered ; it will be d==e x 3° \/ = 








when bending is taken into account. Some values 
of ¢ are given below :— 
Kind of Shaft. Value of c, 
Propeller-shafts of stennahiDss = ee wih 1°18 
similar load . 
Line-shafting in mills, etc. , 1°8 


Crank-shafts and shafting subjected to shocks, } ar 
such as shafts in some machine-tools, etc. . 





If, then, you wish to take bending into account, 
instead of using the rule— 


ie es where a = 8°3, 41, ote., 


take the rule— aes 
d=cxa A/ HP 
nN 


Thus, if a shaft is required for a mill or factory, 
if not subjected to excessive shocks or more than 
the usual amount of bending, its diameter (if it is 
of wrought-iron) would be found from the rule— 


8 
aarsxes, /HE 


The following examples should be gone through 
carefully :— 


NUMERICAL EXAMPLES. 


In the following examples the shaft is supposed 
to be subjected only to torsion. 

1. Find the safe diameter of a wrought-iron shaft 
to transmit 60 horse-power at 120 revolutions per 
minute. 


Terieind= aA /EF = 83 x A/S in tis case, 


= 3°3 x > , == 2°62 inches. 
7 bo = 1-26 ~ 
2. A wrought-iron shaft 3 inches in diameter 
rotates 150 times per minute; what horse-power 


will it transmit with safety ? 


HP @_ 3 /ap  @ 
a’ BB =A/# °° Gop * "= BP: 


from which the horse-power in this case is— 


27 x 150 


8. If a shaft transmits safely 100 horse-power at 
the speed of 150 revolutions per minute, what 
power will it transmit with safety at 200 revolutions 
per minute ? Answer, 133} horse-power. 

4, Find the twisting moment necessary to pro- 
duce, in a wrought-iron shaft 14 inch in diameter 
and 12 feet long, a twist of 12 degrees. 


Bince d = 3°8 ; 


THE NEW POPULAR EDUCATOR. 


If this shaft revolves 150 times per minute, 
what horse-power will produce the same twist? 
w == 10500000. 

A twist of 12° in 12 feet is a twist of ,° in 1 


inch, or = x ‘0175 * radian in 1 inch. 


The rule for the stiffness of a shaft is 
32M 

aNd® 

whence, in this case, since @ == ‘00146, 


‘00146 x 8 1416 x (1'5)*x 10500000 
Dye Oa ms ag ee 


= 7619 pound-inches. 
The second part of the question is solved by the 
rule— 
Torque (in lb.-ft.) x angular velocity in radians per minute 
~ 88000 = horse-power, 
Answer, 18:03 horse-power. 


5. Will the twisting moment found in the last 
example be too great for the shaft to transmit with 
safety, the safe shear stress being taken as 9000 
lb. per square inch ? Answer, Yes. 


6. A solid cylindric shaft is 5 inches in diameter ; 
find the external diameter of a hollow shaft of the 
same material, the internal diameter of which is 
two-thirds of its external diameter, and which shall 
have (a) the same strength, (b) the same stiffness, as 
the solid shaft. 

By equating the expressions for the strengths of 
a hollow and a solid shaft, we get— 

Ds — ds 
D 
where D and d are respectively the external and 
internal diameters of the hollow shaft, 8 being the 
diameter of the solid one. 
The rules for stiffness give us the condition— 
Dt — dt = 8. 
Answer (a), D == 5:38 inches. 
» (6), D=5-28 inches. 


In solving the following examples, the rules 
which allow for bending as well as twisting are to 
be taken. 

1. Find the diameter of a wrought-iron mill- 
shaft, to transmit 260 horse-power at 200 revolutions 
per minute. Answer, diameter 4°62 inches, 

2. A wrought-iron crank-shaft is 6 inches in 
diameter, and rotates 96 times per minute; what 
horse-power will it transmit safely ? 

Answer, 2016 horse-power. 


3. Find the diameter of a solid steel propeller 


= 


= 6; 





* The number of degrees in any angle x — aah (which is 
approximately °0175) gives the number of radians in the angle, 
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shaft to transmit 12000 horse-power at 80 revolu- 
tions per minute. § Answer, diameter 18 inches. 
4, If the shaft in the last example is to be 
hollow, find its external diameter from strength 
considerations—(@) when its internal diameter is 
three-fourths of its external diameter, (6) when 
its internal diameter is two-thirds of its external 
diameter, 
Note.— For hollow steel shafts subjected to 
torsion only, the strength rule simplifies to 
4 4 
BP x 65 = DOS 
use 35°66 instead of 26°5. If bending is taken 
into account, multiply the horse-power by c’. 
Answer (a), D==20 inches. 
» (6), D== 19-26 inches. 
5. A steel shaft in a certain machine-tool has to 
transmit 10 horse-power at 100 revolutions per 
minute ; find its proper diameter. 
Answer, 1°97 inch. 





For wrought-iron shafts, 


MINERALOGY.—V. 
[Continued from Vol. VII., p. 356.) 
DESCRIPTIVE MINERALOGY. CHLORIDES, ETC., 
OXIDES, OXYGEN SALTS, 

3. CHLORIDES, FLUORIDES, ETC. 
ROCK-SALT, or halite (NaCl), sodium chloride, 
is soluble in water, decrepitates, and burns with a 
yellow flame. It crystallises in the Cubic system, 
in cubes or in hollow “ hopper-shaped” crystals. It 
is transparent, very perfectly diathermous, and 
vitreous. g==1'49. In colour it varies very much, 
being colourless when pure, but usually reddish or 
orange, from the presence of iron, violet, or blue. 
Its taste is saline. H==2, G==2:2. It occurs in 
beds of various geological age and often of great 
thickness, associated with gypsum; and on the 
Shores of inland seas. Cheshire, Droitwich in 
Worcestershire, Wielicza in Austrian Poland, and 
Stassfurt in Saxony are among the chief localities. 

SYLVINE (KCl), the corresponding potassium 
salt, is isomorphous with rock-salt, differing mainly 
in giving a violet flame and having a rather bitter 
taste. 

CRRARGYRITE (AgCl), EMBOLITE (3AgCl + 
2AgBr), and some related compounds are known 
as horn silver, from their pearl-grey colour and 
resinous lustre. Though crystallising in the Cubic 
system, they are more often massive. H=1— 2, 
G=65°5 — 6. They are worked as important silver 
ores in Chili and Mexico. 

FLvoR (CaF,), calcium fluoride, is the Blue John 
or Derbyshire spar of miners. It decrepitates, 
phosphoresces, and with microcosmic salt or 


sulphuric acid gives off fumes of hydrofluoric acid 
(HF), which etch glass, It crystallises in cubes, 
and is transparent, vitreous, and fluorescent. «= 
1436. In colour, though most commonly violet or 
green, it may be colourless, yellow, or red. H==4. 
G=3— 3:1. It is a common veinstone, associated 
with galena, in the smelting of which it was 
formerly used as a flux, whence its name. It is 
also used for ornamental purposes and for etching 
glass, 

CRYOLITE (8NaF + AIF), the double fluoride of 
sodium and aluminium, derives its name, which 
signifies “ice-stone,” from its white colour and 
extreme fusibility, It melts in a candle flame, 
colouring it yellow ; becomes blue on the addition 
of cobalt nitrate; and with sulphuric acid gives 
off hydrofluoric acid. It crystallises in the Pris- 
matic system, but is usually Jaminated. H = 2°5. 
G=3. ‘It occurs at Arksut-fiord in West Green- 
land in a vein in gneiss, and was until lately the 
sole commercial source of the metal aluminium. 


4, OXIDES. 


CUPRITE, or ruby copper (Cvu,0), an important 
ore, is fusible, giving a green flame and a copper 
bead in R.F., and dissolves with effervescence in 
nitric acid. It crystallises in the Cubic system, 
often in octahedra, is translucent, adamantine, 
cochineal-red, blackening on exposure, and brittle. 
H=35 —4. G==6. It occurs in Cornwall; at 
Chessy, near Lyons ; in Chili, Peru, etc. 

SPINEL (MgOAI,0,), a species including some 
precious stones, is infusible, but is soluble in strong 
sulphuric acid. It crystallises in the Cubic system, 
generally in octahedra, and is vitreous. H=7'5 
— 8. G=—35— 3:9. The red variety is the ruby, 
or spinel ruby, of watchmakers ; the rose-coloured, 
the balas ruby; the orange, the rubdicelle; the 
violet, the almandine ruby ; the black, pleonaate. 

MAGNETITE, or lodestone (FeOFe,Os), the richest 
and most valuable ore of iron, of which it contains 
72 per cent., though usually in amorphous masses, 
is isomorphous with spinel, occurring in octahedra, 
often Jarge and very regular. It is metallic and 
black, with a black streak, and is very magnetic. 
H=—55—65, G==5. It fuses with difficulty, 
gives a bottle-green borax-bead th R.F., and is 
soluble in hydrochloric acid. It occurs associated 
with the crystalline schists in Norway, Sweden, 
Lapland, and Siberia. 

CHROMITE, the corresponding oxide of chromium 
and iron (FeOCr,03), which is also isomorphous, is 
the chief source of the chromium salts which are 
extensively used as pigments. 

PITCHBLENDE (UOU,0,), the oxide and chief 
source of uranium, which is used in staining glass 
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of a yellow or black colour, is named from its 
black colour and pitch-like lustre. H=-55. G= 
6°56. It ocours at Joachimsthal, Bohemia, and else- 
where. 

CHRYSOBERYL (BeOA1,03), the oxide of beryllium 
and aluminium, a species including the gems oriental 
ohrysolite (greenish-yellow), alewandrite (green by 
day, red by lamp-light), and cymophane (chatoyant), 
crystallises in the Prismatic system, often in six- 
sided and stellate twins. It is very infusible and 
unaffected by acids. H=—85. G=3°7. 

CoRUNDUM (Al,0,), alumina, or aluminium sesqui- 
oxide, gives a colourless borax-bead, becoming blue 
with cobalt-nitrate, and is unaffected by acids. It 
crystallises, as do most anhydrous sesqui-oxides, in 
the Hexagonal system. ‘It is transparent or opaque, 
and vitreous. w==1'76. H=9. G==4. The pure 
colourless variety is the dug or water sapphire ; that 
exhibiting a six-rayed opalescent star in the direction 
of the morphological axis is the asteria or star 
sapphire ; the blue, the sapphire ; the red, the true 
or oriental ruby ; the violet, the oriental amethyst ; 
green, oriental emerald; yellow, oriental topaz ; 
brown and opaque, corundum ; black, emery. The 
term “ oriental,” distinguishing these stones from 
spinel, amethystine quartz, beryl, and ordinary 
topaz, now only implies excellence and not place of 
origin. Sapphires come mainly from Ceylon ; rubies, 
from Burma; corundum, used for polishing, from 
Ceylon and Canton; emery, similarly employed, 
from Naxos and Asia Minor. The sapphires of 
various colours are the moat costly of gems. 

HAMATITE (Fe,03), a valuable iron-ore, gives a 
green borax-bead in R.F., and is slowly soluble in 
warm hydrochloric acid. It crystallises in the 
Hexagonal system, crystals with splendent metallic 
lustre, such as occur in Elba, being known as 
specular tron-ore from having been used by the 
Romans as hand-mirrors, It is often in reniform, 
mammillated, or botryoid masses, with a radiate, 
fibrous structure, known as kidney iron-ore, or may 
occur as a red earth known as red ochre or reddle. 
Hematite is metallic and black (zu = 3), but has a 
cherry-red streak and appears red in very thin slices. 
It is slightly magnetic and a conductor. H=6, 

== 5:2. It occurs in hollows in the Carboniferous 
Limestone, at Ulverston in Lancashire; in vast 
masses in Missouri, and near Lake Superior and 
elsewhere, 

ILMENITE (FeOTiO,g + Fe,0,), or menaccanite, 
an oxide of iron and titanium, with crystalline form 
and angles almost identical with hematite, occurs 
in scales and as sand, and in eruptive and meta- 
morphic rocks in the Ilmen Monntainsin Orenburg, 
at Menaccan in Cornwall, and elsewhere. 

The hydrated sesqui-oxides of iron include 


THE NEW POPULAR EDUCATOR. 


GOotnITe (Fe,0; + H,O), named after the poet 
Goethe, who was also a mineralogist, which occurs 
in yellow, red, or brown crystals belonging to 
the Prismatic system, and the earthy TURGITE 
(2Fe,0, + H,0), a red ochre, LIMONITE (2Fe,0, + 

3H,O) or brown hematite, often a brown ochre, and 

LIMNITE (Fe,0s + 3H,0), a yellow ochre. These 

three contain about 5, 15, and 25 per cent. of water 
respectively. 

BEAUXITE, or Bauxite, named from a place near 

Arles in France, is a hydrous oxide of aluminium 
and iron (3A],0, + Fe,0; + 2H,O), and is used in 
the manufacture of aluminium. 
" PSILOMELANE, named from Ads, psilds, smooth, 
and péaas, mélas, black, is an earthy mineral con- 
taining from 70 to 80 per cent. of oxides of manga- 
nese, sometimes as much as 17 per cent. of barium 
oxide, and as much as 6 per cent. of water. Itisa 
common ore of manganese. H=-5—6. G=37 
— 4:7. Wap, named from its wadding-like forms, 
is a more hydrated substance. 

PYROLUSITE (Mn0,), the most important ore of 
manganese, of which it is commonly termed the 
“black oxide,” is the first of the dioxide series. It 
gives a violet borax-bead in O.F., and is soluble in 
hydrochloric acid, liberating chlorine. It crystallises 
in the Prismatic system, but is generally amorphous 
or dendritic. H=2-—2°5, G=4'8. Its name is 
derived from wip, pir, fire, and Avw, luo, I wash, 
‘because it can take the brown and green tints out 
of glass. It is mainly used to procure chlorine 
for bleaching purposes. This ore is extensively 
worked in Thuringia and Prussia, and also in 
Devonshire, Somersetshire, and Aberdeenshire. 

CASSITERITE, or tinstone (SnO,), is practically 
the sole source of tin. It is fusible with soda in 
R.F., but is unaffected by acids. It crystallises in 
the Pyramidal system in right square prisms with 
pyramidal ends, and in many twin-forms. It is ada- 
mantine, black or brown; and brittle. Tinstone has 
been mined in Cornwall forages. The great mariners 
of the ancient world—the Phcnicians—dared to 
pass the Pillars of Hercules, and come to Britain 
for this ore. It is found in small quantities in 
Saxony, Austria, and Finland; but in Tasmania, the 
Malay peninsula and archipelago there are extensive 
deposits. The island of Banca is almost wholly 
composed-of it. When a district in which tinstone 
occurs is eroded by a stream,.the water acts upon 
the ore as upon rocks, wearing down small pieces 
of it, which are found in the bed of the stream, 
like gravel, and are called stream-tin. H==6— 7. 
G=65 — 71. 

ZiRcON (ZrO, + SiO,), the dioxide of zirconium 
and silicon, is isomorphous with cassiterite, but 
rarely twinned. It is colourless or yellowish, the 
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clear specimens being the gems known as jargoon. 
H=75. G=4'7. 

RUTILE, ANATASE, and BROOKITE are identical 
in composition, being all titanium-dioxide (TiO,); 
but rutile is Pyramidal, often acicular and pene- 
trating quartz, has a hardness of 6—6°5 and a 
density of 4°2, whilst anatase crystallises in a 
distinct series of forms of the same system, has 
H=55—6 and G=3'8 —3°'9, and brookite is 
Prismatic with H=55—6 and G=3°8 — 4:2. 
These minerals, therefore, form an interesting ex- 
ample of polymorphism, 

Last and perhaps most important of the oxides are 
those of silicon, especially QUARTZ (SiO.). These, 
however, being important rock-forming minerals, 
have been sufficiently described in our lessons on 
Geology (Vol. III., pp. 100, 175). 


5. OXYGEN SALTS. 
I. Carbonates. 


So too the chief carbonates, CALCITE, ABAGONITE, 
DOLOMITE, and CHALYBITE, have been already 
described (Vol. III., p. 178). Besides these must 
be mentioned the Rhombohedral CALAMINE (ZnCOs), 
one of the chief ores of zinc; and the Prismatic 
CERUSSITE (PbCO;), or white lead ore, a decom- 
position-product of galena. WITHERITE (BaCO,) 
and STRONTIANITE (SrCOs), both used in refining 
sugar, from their high specific gravities of 4:3 and 
3'5, were formerly confused with the sulphates of 
barium and strontium under the name “heavy spar.” 
MALACHITE, generally in stalagmitic forms, is the 
green carbonate and hydrate of copper (CuCO, 
+ CuH,0,); and AZURITE or CHESSYLITE (2CuCO, 
+ CuH,0,) is a deep blue mineral, often associated 
with it. 

II. Silicates. 

By far the most varied and complex group of 
minerals is that of the silicates. Their chemical 
composition can often not be expressed in a formula, 
or, if so expressible, only by one which the student 
can hardly be expected to carry in his memory. 
Beyond their purely scientific interest most of the 
species, partly from their infusibility, are more im- 
portant as constituents of the crystalline rocks than 
for uses in the arts. In elementary lessons such as 
these we can, therefore, only briefty supplement 
what we have already said of them (Vol. III, 
pp. 177-8) by somie notes, chiefly on those valued 
as gems. 

OLIVINE, when yellowish-green, is known as 
chryeolite, and when pistachio-green, as peridot. 

Assestos is hornblende in slender fibres, which 
are easily separable. Usually it is white, but 
occasionally green. It is noted for its resistance 
to fire, and’ is: used in gas stoves for the flame to 


play against. It may be woven into fabric, which 
is sometimes used as a covering where fire is to be 
resisted. Mountain leather and mountain cork are 
but varieties of the same material. It would seem 
that the main difference between augite and horn- 
blende results from the manner of the cooling of 
the rock. Speaking generally, hornblende is a 
constituent of the older igneous rocks, and augite 
of the more modern. 

CROCIDOLITE, a silicate of iron and sodium, the 
fibres of which are enclosed in the green quartz 
“cats-eyes” of South Africa, and the tough non- 
crystalline green substance JADE, a silicate of 
magnesium and calcium, with 8.G. = 2:9 or 3, used 
from prehistoric times for ceremonial weapons, arc 
related to the augites and hornblendes. 

Topaz is a silicate of aluminium, related to 
andalusite, but containing 15 to 17 per cent. of 
fluorine. It crystallises in the Prismatic system 
with perfect basal cleavage, and is generally hemi- 
hedral and pyro-electric. H=8. G= 35. The 
yellow crystals from Brazil become pink when 
heated. It is used as a substitute for emery and 
asa gem ; but yellow sapphires are known as oriental 
topaz, and yellow quartz as false tapas. 

STAUROLITE, which occurs in the spotted schists, 
is named from its cruciform macles, which belong 
to the Prismatic system. It differs from andalusite 
in containing silicate of iron, and is often dark- 
coloured. 

KYANITE, identical in composition with andalu- 
site (Al,0sSi0O,), and occurring in the same way, 
differs in its long anorthic crystals, and is often 
light blue. 

DICHROITE, a silicate of aluminium, magnesium, 
and iron, the iolite or saphir dcau of jewellers, is 
also Prismatic and blue, but dichroic. 

CARBUNCLE is simply a jeweller's name for a 
dark-red garnet cut en cabochon, i.e., rounded, with- 
out facets, 

Related in composition to the felspars are leucite 
and nepheline, often important ingredients of rocks. 

LEUCITE, a potassium-aluminium silicate, occurs 
in regular icositetrahedra, often large,and white or 
grey, which are now known to be Pyramidal at 
ordinary temperatures, but to become Cubic when 
heated. Showers ‘of them are thrown out by 
volcanoes. 

NEPHELINE, named from its clouded appearance 
in nitric acid, is a Hexagonal aluminium, sodium, 
and potassium silicate, cHaracteristic of phonolite. 

BERYL, the silicate of aluminium and beryllium 
(otherwise called glucinum), crystallises in Hexa- 
gonal prisms, often very large, occurring in granites 
and ether erystalline rocks. The bright green 
variety, emerald, is brought especially from Muzo 
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in New Granada. The pale bluish-green variety is 
aquamarine. H= 75-8. G=2°7. 

HAvUYNE, named after Haiiy, is a silicate of 
aluminium and sodium with calcium sulphate, 
occurring in small blue crystals in some lavas. 
Lapis-lazuli, occurring in crystalline limestone in 
Siberia and China, is a rich blue, more opaque 
variety, generally massive, used for ornament, but 
too soft for jewellery. H=5. Formerly, this 
stone, reduced to powder, was the witramarine of 
the painter—a very expensive colour ; but now the 
pigment can be produced artificially. 


III. Tungstates, Titanates, ete. 


WOLFRAM (2FeWO, + 3MnW0O,), the tungstate 
of iron and manganese, commonly found massive, 
in association with tin ores, is the chief source of 
the tungstates of commerce, which are used as 
mordants in dyeing, to harden steel or plaster of 
Paris, and to render stuffs uninflammable. 

SPHENE, named from the wedge-like form of its 
Oblique crystals (Greek opjy, sphén, a wedge), is a 
silicate and titanate of lime, occurring in crystalline 
rocks. 

IV. Sulphates and Chromates. 

ANHYDRITE, calcium sulphate, and GypsuM, the 
hydrous sulphate, have already been described 
(Vol. IIL, p. 178). 

BARYTE (BaSO,), a common veinstone, white 
When pure, but often sherry-brown, crystallises 
like the former in the Prismatic system. It is used 
as a white paint. G==4'8. 

CELESTINE (SrSO,), sometimes bluish and com- 
monly associated with native sulphur, crystallises 
in the same system, and was formerly confused 
with baryte, witherite, and strontianite under the 
name “heavy spar.” G=—= 3:9. 

ANGLESITE (PbSO,), a white decomposition-pro- 
duct of galena, first noticed in Anglesea, is also 
Prismatic. 

MELANTERITE (FeSO, + 7H,0), copperas or 
green vitriol; GosLaritz (ZnSO, + 7H,O), or 
white vitriol; and CHALCANTHITE (CuSO, + 5H,0), 
or blue vitriol, are similar decomposition-products 
of pyrites, blende, and chalcopyrite, more important 
as artificially prepared than as minerals. 


V. Borates. 

Borax, the hydrous biborate of sodium, crystal- 
lises in short Oblique prisms, is soluble, sweetish- 
alkaline, and fusible with intumescence. It was 
originally brought from the shores of a lake in 
Thibet, the crude salt being known as tincal; but 
is now extensively prepared from the boracic acid 
lagoons in Tuscany, and from the Borax Lake of 
Galifornia. It is used as a flux, in soldering and in 


making enamels, 


BORACITE, the borate and chloride of magnesium, 
is interesting from the relation of its thermo-electric 
characters to its crystalline form, which is generally 
the cube combined with the tetrahedron. 


VI. Nitrates. 

NITRE, or saltpetre (KNO,), though largely pre- 
pared artificially, occurs in small white Prismatic 
crystals in the floors of caves, and as an efflorescence 
on the soilin hot countries. Its saline cooling taste 
and deflagration are well known. It is mainly used’ 
in the manufacture of gunpowder. 

NITRATINE, or Chili saltpetre (NaNO,), which 
occurs over many square miles of the desert of 
Atacama, differs in being Rhombohedral, in having 
only a cooling taste, and in giving a yellow instead 
of a violet flame. ‘Though its deliquescence unfits 
it for gunpowder, it forms a most valuable manure, 
and is used in preparing nitric acid and nitre. 


VII. Phosphates. 

APATITE, the phosphate of lime, having been 
described (Vol. III., p. 178), we need only mention 
here wavellite and turquoise, both hydrous alumi- 
nium phosphates. 

WAVELLITE occurs in small hemispherical groups 
of radiating Prismatic crystals of a dull pearly 
greenish tint, on the surface of slate or granite. 

TURQUOISE is only known amorphous, coming 
chiefly from Nishapur in Persia. It owes its blue 
or green colour to small quantities of copper and 
iron, is bleached by hydrochloric acid, and de- 
crepitates, turns brown, and gives off water when 
heated. Being as hard as felspar and susceptible 
of a polish, it is valued as a gem. 


GERMAN.—XLIII. 
(Continued from Vol. VIT., p. 880.) 


USES OF THE TENSES. 

Rule.—The pluperfect tense is used to express 
what had taken place at some past time denoted by 
the context, as :—Madhrem die Sonne untergegangen war, 
ging et weg, after the sun had gone down, he went off ; 
ev hatte wabrend unferer Unterredung gefchlafen, he had slept 
during our conversation. 

Rule.—The first future tense is employed merely 
to express what shall or will take place hereafter ; 
while the second future is used to denote what shall 
have occurred at some future period. 

OBSERVATION.—The future tenses, both first and 
second, have their precise equivalents in the corre- 
sponding English tenses, and should be used accord- 
ingly. 

Rule.—The indicative mood is used in affirming 
or denying that which is conceived to be oertain er 
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undoubted, as :—Gr wird morgen guriidfemmen, he will 
return to-morrow. 

OBSERVATION.—Since the proper office of the 
indicative is to express reality, it is employed in 
all absolute or independent sentences. Even in 
conditional sentences, moreover, it is used, if the 
condition is assumed as a fact, as:—Bift bu retch, fo 
gib viel, art thou rich (that is, 7f thou art rich), give 
much. 

Rule.—The subjunctive mood is used when that 
which is expressed by the verb is conceived to be 
uncertain, though possible, as :—3¢ch habe gehirt, vag er 
bie gemiinidte Stelle erhalten habe, I have heard that he has 
obtained the desired situation. 

OBSERVATIONS.—The subjunctive, from its very 
nature, stands chiefly in dependent clauses; and 
in this appears under various circumstances, Thus, 
it is employed— 

(1) When the design of the speaker is merely to 
repeat or quote a statement without vouching for 
its accuracy, as :—Gr meltete mir, daf er fic) verherrathet 
$abe, he told me that he had been married. When, 
on the contrary, the design of the speaker is to set 
forth the thing repeated or quoted as something 
real or undoubted, the indicative must be used, 
as :—Gr will 6 nicht glauben, dag fein Brurer geftorben ijt, 
he will not believe that his brother is dead. 

(2) In like manner the subjunctive is used in 
subordinate clauses, after such verbs as hoffen, to 
hope ; firdten, to fear; miinfden, to wish; wollen, to 
desire ; bitten, to ask; rathen, to advise; verbieten, to 
forbid ; ermahnen, to exhort—since the event, in such 
cases, may be supposed to be always more or less 
uncertain, as :—Gr flirchtet, baf er Strafe erhalte, he is 
afraid that he may be punished. 

(3) So also the subjunctive is employed in clauses 
which indicate an end, object, wish, or result, and 
which are introduced by baf, auf taf, bamit, or by a 
relative, as :—Gprid laut, bamit ev tid) verftehe, speak 
loud, that he may understand you. 

(4) In cases such as those explained in the 
observations above, the student must note that 
that tense of the subjunctive is employed which 
corresponds with the one used by the subject of 
the dependent clause at the time when he said or 
did that which is affirmed of him, as :—Ge fagte, er 
Habe diesmal feine 3eit, he said that he had (lit. has) no 
time at present. , 

(5) The subjunctive appears also in asking in- 
direct questions, as :—Sch fragte ibn, ob ex mir tas Geld 
geben finne, 1 asked him whether he could give me 
the money. When the question is made directly, of 
course the indicative is used. 

Rule—The conditional mood is used where a 
condition is supposed which may or may not be 
conceived to be possible, as :—Diare id reich, fo wiirte 


ich ibn feine Bitte nicht abgefdlagen haben, were I rich, I 
would not have refused his request. 

OBSERVATIONS. —(1) Besides the two tenses 
ranged under the head of conditional in the para- 
digms, it must be observed that the imperfect and 
the pluperfect of the subjunctive are equally often 
employed in expressing conditional propositions. 

(2) Sometimes, in the way of exclamation, the 
condition is expressed, while that which depends 
upon it is omitted ; in which case the whole expres- 
sion, being of the nature of a wish or petition, is 
often introduced (in translation) by “oh,” “I wish 
that,” and the like, as :—atte ic toc tiefen Mann nie 
gefeben! oh, that I had never seen this man! lit. had 
I never seen this man (how happy I should be)! 

(3) Not unfrequently the conditional of the 
auxiliaries migen, birfen, follen, fonnen, and wollen, is 
employed to render an expression less positive, or 
to give it an air of diffidence, as:—3d wollte, Gie 
begleiteten mic, I could wish (instead of Z mish) you 
would accompany me; tiltfte ih Sie um bas Meffer 
bitten? might I (be permitted) to ask you for the 
knife ? 

Rule.—The imperative mood is used in expressing 
a command, entreaty, or exhortation, as :—Sirepte 
Gott und ehre ten Rinig, fear God and honour the 
king. 

OBSERVATION.—Sometimes, by a peculiar ellipsis, 
the past participle is employed in place of the im- 
perative, as:—Mur nicht lang gefragt ! do not ask long ! 
where the full phrase would be, Gé werbe nur nit lang 
gefragt ! let it not long be asked! Un rie Arbeit gegangen, 
off to your work! 

Rule.—The infinitive mood, either with or without 
the particle ju (te) preceding, is used to represent 
the being, action, or passion in a manner unlimited, 
as :—Gterben ift Michts, voc leben und nicht feben, bas ift ein 
Unglid, to die is nothing, yet to live and not to see, 
that is a misfortune indeed ; ber Wunfeh gelobe gu werden, 
the wish to be praised. 

OBSERVATIONS.—(1) The infinitive without ju (20) 
appears— 
(a) When, as a verbal substantive, it is made 
either the subject or the object of a verb, as :—Geben 
ift feliger, als Mehmen, to give is more blessed than to 

receive; baé nennt er arbeiten, he calls that working. 

(6) When it stands alone, as in a dictionary, 
as :—oben, to praise ; lieben, to love. 

(c) After the verbs beifen, to bid; §elfen, to help ; 
lehren, to teach; fernen, to learn ; hiren, to hear; feben, 
to see ; fiblen, to feel; finden, to find; as :—Bir lernen 
tanjen, we learn to dance ; ich fible ben Puls fehlagen, I 
feel his pulse beat. The verbs lebret and Sernen form 
exceptions to the observation, admitting as they do 
sometimes the particle 3u between them and an 
infinitive succeeding. The student will note also 
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that the infinitive after all these verbs is in English 
often best rendered by a participle, as:—Gr fiblte 
fein Blut gabren, he felt his blood dbviling. 

(d@) After the auxiliaries of mood, migen, finnen, 
laffen, darfen, follén, wollen, and miiffen, and after werven 
when employed as an auxiliary in forming the future 
tense, 

(e) After the following verbs in certain phrases, 
as bleiben, toremain; fabren, to goina carriage ; geben, 
to go or walk; haben, to have; legen, to lay; machen, 
to make; rriten, to ride; as :—Gr hat gut reden, he has 
easy talking (i.¢., it is easy for him to talk) ; er muchte 
mich laden, he made me laugh. Maden, however, 
cannot as in English be used to signify ‘to make 
or cause by force”; thus, to translate the English 
phrase, “ make him go out,” the Germans say, {aj 
(not made) ihn binanégehen. 

(2) The infinitive with 3u is employed— 

(2) After nouns and adjectives which in English 
are followed either by the preposition ¢v with the 
infinitive, or by of with a participle, as:—3¢ch war 
froh, ihn gu feben, I was glad to see him ; ich bin mile, ¢8 
gu Hiren, I am tired of hearing it. 

(6) After verbs, to express the end or object of 
their action, as:—J fomme, mit Ihnen gu fprechen, I 
come to (7.¢.,in order to) speak with you; in which 
case, also, the particle um often comes before 3u, to 
‘render the expression more forcible, as :—iebet hie 
Tugenr, um gliclic zu fein, love virtue in order (um) to 
be happy. 

(c) After the verbs following, and others of like 
import, as :— 

Anfangen, to begin. 
Wefehlen, to command, 
Goffen, to hope. 
FArdten, to fear. 

Sich freuen, to rejoice. 


(2) After the prepositions ofne (without) and ftatt 
or anjtatt (instead of), as :—Obne eiy Wort gu fagen, 
without saying a word 5 anftatt 3u fereiben, instead of 
writing. 

(3) The infinitive in German, as intimated before, 
often performs the office of a verbal substantive. 
It is then commonly preceded by the neuter of the 
article, and has all the various cases, as:—3¢h bin des 
@ebens miite, I am weary of walking. 

(4) The infinitive active in German, after certain 
verbs—as, fein, faffen, verbieten, befeblen, etc.—is not un- 
frequently employed passively. Thus, 2a¢ ign rufen, 
which (literally) means “let him call,” may also 
signify “let him de called” ; e6 ift teine 3eit au verlieren, 
there is no time to lose, or to be lost. 

(5) The-Germans often employ the indicative or 
subpunctive, preceded by baf, where in English the 
‘infinitive, preceded by to, is used; as:—Iq mweig,, hav 


Sein, to be. 

Pflegen, to be wont. 
Hinreichen, to suffice. 
Sdeinen, to appear. 
Wiffen, to know; etc. 


er ter Mann ift, I know him to be (Zit. Iknow that he 
78) the man. 

(6) The infinitive in English, preceded by the 
words how, where, what, when, and the like, after 
such yerbs as tell, know, say, and teach, cannot be‘ 
rendered literally into German; the Germans, in 
such cases, always using the indicative or subjunctive 
of such verbs as follen, mitffen, tinnen, as :—ebren @ie 
mich, was ich fagen foll, teach me what Zo say. 


THE PARTICIPLES., 


(1) The participles in German are varied by cases, 
following the same rules of inflection as the adjec- 
tives. Having the nature of adjectives, the present 
in a few, and the preterite in many instances, readily 
admit the degrees of comparison. 

(2) The use of the participle as such, however, in 
German is far more restricted than in English ; for 
in English it is commonly used to form a distinct 
clause of a sentence, and is thus made to indicate 
the time, cause, or means of effecting that which is 
expressed in the main clause; thus we say, “ Walking 
(that is, by or when walking) uprightly, we walk 
surely.” This mode of expression can rarely, if ever, 
be adopted in German, in which language—if we 
desire to translate the above sentence—we must say, 
Wenn wir aufrictiy wanreln, fo wanreln wiv fider, that is, 
when we walk uprightly, we walk surely. 

(3) So, too, we say in English, “ Having given him 
the money, he went away”; but since there is nothing 
in German to correspond to this English compound 
participle, it would be a gross error to attempt to 
render the sentence literally. Resort must be had, 
as in the other case, to a different structure, thus :— 
ls ex ihm bas Geld gegeben hatte, ging er weg, that is, after 
or when he had given him the money, he went away. 
In this way must all similar cases be managed ; we 
must employ a verb in each clause, and connect the 
two together by means of suitable conjunctions, 
such as weil, wenn, alé, ba, and intem. 

ftule.—The present participle, like an attributive 
adjective, agrees with its noun in gender, number, 
and case; and may also govern the same case as the 
verb whence it is derived, as :—®Der lathende Friibling, 
the smiling spring; die alles belebente Sonne, the all- 


' animating sun, i.e, the sun that animates all. 


OBSERVATIONS.—(1) This participle is seldom, if 
ever, otherwise employed with a noun than in an 
attributive sense. Its predicative nse is found 
almost altogether in those words that have so far 
lost character as participles as to be commonly 
recognised only as adjectives, as :—Reijend, charm- 
ing ; trantend, mortifying ; vriidend, oppressive ; fltepend, 


‘flowing; etc. Such combinations, therefore, as J am 
‘reading, we are walking, etc., 80 common in ee | 


wre wholly inadmissible in German. . we 
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(2) The pregent. participle, in oennection with 
the article, is often used substantively, the 
noun being understood, as:—Der Lefenve, the reader 
[lit. the (one) reading]; tie Sterbente, the dying 
woman. 

(3) This participle, however, cannot in German, 
as in English, be by means of an article turned into 
an abstract verbal noun. But in order properly to 
render such phrases aa the reading, the writing, into 
German, we must use the present of the infinitive ; 
thus :—Daé Lefen, tas Sehreiben. 

(4) The present participle, as stated in the rule, 
may govern the case of its own verb; but it must 
be noted that the word so governed always precedes 
the participle, as :—Das uné verfolgente Gefid, the 28 
pursuing fate, i.e., the fate that pursues us, In some 
instances the words are actually united, forming 
compounds, as :—@frliebent, honour-loving—that is, 
ambitious. 

(5) The present participle is sometimes used with 
the significance of an adverb—that is, to express 
some circumstance of manner or condition, thus :— 
Wernend fprad er yu mir, weeping (that is, weepingly) 
he spoke to me. 

Rule.—The preterite participle is not only used 
in the formation of the compound tenses, but may 
also be construed with nouns, like adjectives, as :— 
Gin gelrebtes Rint, a beloved child. 

OBSERVATIONS. — (1) This participle, in its 
character as an adjective, is far more frequently 
employed in German than in English. Indeed, 
many preterites in German, having lost all charac- 
ter as participles, are now used exclusively as 
adjectives, 

(2) The preterite, like the present participle, is 
sometimes used in an adverbial manner, thus :—Daé 
Buch rt verloren gegangen, the book is lost (lit. gone 
lost). 

(3) This is especially the case with certain parti- 
ciples employed with the verb femmen, as :—@r 
fimmt geritten, he comes ridden (that is, riding on 
horseback). 

(4) Kindred to this is its use, when connected 
with a verb, to express the condition or state of the 
subject, as :—Segt fterb’ id) berubigt, now I die content ; 
in feine Tugend gehallt, trogt er ver ‘Berlcumouny, wrapped 
in his virtue, he defies calumny. 

(5) The preterite participle, usually in connection 
with the accusative, is in some phrases employed 
absolutely, as :—Die Angen gen Himmel gerictet, his eyes 
being directed towards heaven; ven Gerunn abgerechnet, 
the profit being deducted. 

(6) This participle is sometimes elliptically 
employed for the imperative. 

Rule-——The future participle is used when the 
subject is to be represented as a thing that must 
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or ought to take place, as :—Gine, gu Iebente That, a 
deed to be (i.¢., that ought to be) praised. 

OBSERVATION.—What is called the future parti- 
ciple in German is prodyced by placing 3u before 
the present participle, as above. It can be formed 
from transitive yerbs only, and is always to be taken 
in a passive sense. It is chiefly to be found im the 
casé of compound yerbs, thus :—Sodjuebrenter Seew 
highly-to-be-honoured (i.e., honourable) Bir. ° 

y ‘ 
THE ADVERBS. 

Rule.—Adverbs qualify verbs, participles, adjeo- 
tives, and other adverbs, ag :—Gr hat ben Gegenftanrd 
vortrefflid) behandelt, he has treated the subject ad- 
mirably. 

OBSERVATION. — Almost all adjectives in, the 
absolute form are in German employed as adverbs. 
(For remarks on the position of adverbs in sent 
see the section on the arrangement of words.) © 


COLLOCATION OF WORDS. 


(1) In the arrangement of words in sentences 
the German differs widely from the English, Many 
differences of collocation, accordingly, have already 
been noted and explained in various other of 
this work. But as every word and member of a 
sentence in German takes its position according to 
a definite law of arrangement, and cannot, without 
great offence against euphony, be thrown out. of its 
proper place, we subjoin here some general inatruo- 
tions on this topic. 5 

(2) The essential parts of every sentence, as 
already remarked, are the subject and the pregicate. 
That which is used (properly, some part of the verb 
of existence, fein) to couple the subject and’ the 
predicate, is called the copula. Now, arranging 
these three parts in their natural order, the sibject 
will come first, the copula next, the predicate last ; 
thus :— 


SUBJECT. COPULA. PREDICATE. 4 
H ' 
Daé Pferd war ftart. ; 
The horse was strong. 


(3) When, as in the case of simple tenses, the 
copula and the predicate are both contained in a 
single word, that word holds the place of the 
copula. For example: — 


SUBJ EC™ COPULA PREDICATE, 
Die Blume blab. 
The flower blooms. 


r 


(4) In the case of compound tenses, however,.the 
auxiliary takes the place of the copula; which place 
is also held by the auxiliaries of mood, the place of 
the predicate being occupied by the infinitive or 
participle. For example :— wa 
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SUBJECT. COPULA. PREDICATE. 
‘Sh babe gtlefen. 
I have read. 
Gr fast febreiben. 
‘ He can write. 


(5) When any verb which assuthes the place of 
the copula is employed in the compound form, the 
participle or infinitive belonging to it stands after 
the proper predicate, as :— 


NU BJECT. COPULA. PREDICATE. 
Gr ift thoricht gewefen. 
He has foolish been. 
Gr wird geleien Baber. 
He will read have. 


‘ (&) The object of a sentence comes between the 
copula and the predicate; and if there be two 
‘objects, that of the person precedes that of the 
thing. For example :— 


SUB- 


COPULA, FIRST OBJECT. SECOND OBJECT. PREDICATE, 


sect, 
Cr = hat —sccinen Brief — gefdrteben. 
Jah Babe bem Ruabon — em Buch gegeben. 
Ge hat oben Sohn ciner Giinte —befdhultigt. 


(7) Should both objects, however, be persons, the 
accusative comes first; except the oblique cases of 
the personal pronouns (ch, tu, er, fie, ¢8, wre, ifr, fie), 
which always take precedence, as :— 


f 
paae COPULA, FIRST OBJECT, SECOND OBJECT. PREDICATE, 
Sch = habe teinen Sohn = meinen Freunde empfehlen. 
Ge wird ihm fene Tochter geben. 


(8) When two personal pronouns form the objects 
of a sentence, the accusative precedes the dative and 
the genitive, as :— 


FIRST SECOND 
SUBJECT, COPULA, piper, opsucr, PREDICATE. 
Ste haben c6 mir gegeben. 
Wir uchnen une fetucr an, 


(9) Adverbs of degree and manner, or nouns 
governed by prepositions, and serving in the place 
of adverbs, when they refer exclusively to the verb, 
stand immediately after the object. For example :— 

sUB- 


seer, OOPULA. OBJECT. ADVERB. PREDICATE, 
Ge’ Hat feinen Gegenflane  vortrefflic behanbelt. 
Ee hat rad Geld mit Greuten  ausgegeben. 


(10) Adverbs of time, and phrases used instead 
of adverbs of time, commonly come before the 
object and beforeadverbsof place. For example :— 


paar ADVERB. OBJECT. PREDICATE. 
3h babe geftern einen Brief gefchrieben. 
Ge ijt vor drei Tagen in London — angefommen. 


(11) Adverbs of place, and nouns with pre- 


positions used as such, generally come immediately 
before the predicate, as :— 
SUBJECT, 'COPULA. OBJECT. ADVERB, PREDICATE. 


Sch werte «meinen Guha = tach Baris —_fefieten. 


(12) Nouns and pronouns, with the prepositions 
appropriate to the verb employed in the sentence, 
generally come immediately before the predicate. 
For example :— 


Sch habe niemalé tiber diefen Gegenftand met ibm gefprocer. 


When, however, the preposition with its noun is 
merely used to denote’ the cause or purpose, etc., of 
what is expressed by the verb, it stands before the 
object. For example :— = 


Wie tranken geftern aus’ Mangel an Bier Wafer. 
Sch tonnte ihm vor Freuten eine Antwort geben. 


INVERSION. 

(1) In all the cases preceding, the natural order 
of the leading parts has been preserved; that is, 
the subject first, the copula next, and the predicate 
last. But for the sake of giving special emphasis to 
particular words, this order is often inverted. Thus 
the real or logical subject is made emphatic by being 
put after the copula, the pronoun eé taking its place 
us a grammatical subject, as :—G¢6 hebt tie Greiheit ihre 
Bebne auf, ¢derty uplifts her standard. When, again, 
either the copula or the predicate is to be rendered 
emphatic, they exchange places, thus (predicate 
emphatic):—Gterben mijjfen Ae, die all must: The 
chief places in which the copula receives the stress 
are— 

(a) In direct questions, as :—-@ehreibt rer Dann ? 

(4) In imperatives, as :—Sprecen Sre mit thin. 

(ce) In the case of migen, when used to express a 
wish, a8 :—Mage e8 rer Simmel! geben! 

(d) In cases where surprise (generally with tech) 
is to be expressed, as :—Sft rid die Stave wre getehret ! 

(2) When on any one of those words which in 
the natural order come between the copula and the 
predicate we wish to lay special emphasis, it must 
be put either before the other words standing be- 
tween the copula and the predicate, or else before . 
the subject.’ In this latter case, however, the sub- 
ject and the copula exchange places, thus :— Nur von 
Grlem fann Grles flammen; where the common oder 
would be, G@pleé fann nur von Erlem ftammen. ‘These 
inversions, however, chiefly occur when principal 
and subordinate sentences are connected by con- 
junctions. 


SENTENCES: PRINCIPAL AND SUBORDINATE. 

(1) A principal sentence is one that expresses by 
itself an independent proposition: thus, “It was 
reported,” ‘‘ He deserves,” ‘John toils.” 

(2) A subordinate sentence is one that serves as 
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a complement to.a principal sentence, and without 
which it conveys no complete idea. Thus, in the 
expressions, ‘It was reported that the town was 
taken,” “ He deserves that we should defend him,” 
“ John toils, although he is rich ’—the first in each 
oase is the principal, and the second the subordinate, 
sentence. 

(8) In the natural order, the principal precedes 
the subordinate sentence. But this order is often 
reversed; in which case the order of the subject 
and the copula in the principal sentence is also 
reversed. Thus, in the natural order we say, 3c 
weif, bap er 8 nicht thu fann, J know that he cannot 
do it. Putting the subordinate sentence first, it 
will stand, Daf ev e8 nicht thun fann, weif ic, that he 
cannot do it, know I. 

(4) When, however, the subordinate sentence 
comes in after the copula (that is, before a part 
only) of the principal sentence, the natural order 
of the latter remains unchanged, as :—3¢ fant, alé 
id) in Lonton anfam, meinen Freund nicht. 

(5) In subordinate sentences, the common order 
of the leading parts differs from that of the prin- 
cipal sentences, in making the copula come last— 
that is, in making the copula and the predicate 
exchange places. For example :— 


COPULA. 
Gr, per mic ben Brief bradte. 
He, who to me the letter brought. 
Der, Leffen Dery rein ift. 
Sch wwcig, wo id) ihn gefeben babe. 
Gr fagt, af er eé nicht thun fan. 
Gr ift arm, weil ev febr triage ift. 


(6) The subordinate sentence is usually connected 
with the principal one by means of some conjunctive 
word. The conjunctive word so employed is either 
a relative pronoun, a relative adverb, or some con- 
junction proper, expressing cause, condition, pur- 
pose, limitation, or the like. (See the examples 
under the preceding paragraph. ) 

(7) The conjunctions employed in connecting 
principal with subordinate sentences are— 


Als. Ghe. Objehon. Wenn gleich. 
Muf tag. Fallé. Obwobl. Wenn fdjon. 
Bevor. Se. DObswar. Wenn auch. 
Bis. Se nachtem.  Seitbem. Wie. 

Du. Subent. Ungeadhtet. Wie auch. 
Dafern. Maddhrem. Waren. iewohl. 
Damit. Jun. Weil. Wo. 

Dag. Db. Wenn. Wofern. 
Dieweil,  Obgleich. Wenn nicht. 


After all these the copula is placed at the end of 
the sentence. ' 
Das .is sometimes omitted, in which case the 


copula stands not at the end, but just as in a 
principal sentence, thus :—Gr fagt, er tinne (dreiben. 

When wenn is left out, the subject and the copala 
stand as in a question, thus :—Wens ich 6 gefehrichen 
hatte, x., or (without wenn) Hatte ic) e8 gefchrieben, fo 
wiirte id) e6 Donen gefagt haben. 

(8) The following are the conjunctive adverbs, 
which are used to connect subordinate sentences 
with principal ones, after the manner of real con- 
junctions :— 


Aupertem. Enrlig. Nicht allern. 
Daher. Berner. Micht nur. 
Dann. Bol glich. Miche Slop. 
MMsrann. Gleich wohl. Mod. 
Darum. Snveffen. Mur. 
Defiwegen. Hernad. Sonft. 
Defibalb. Macher. FT Heilé-theils. 
Dennorh. Sevod). Nerigens. 
Deffenungenchtet. Inreffen (intes). Tikerties. 
MNichtdreftoweniger.  Frrgleichen. PVielnrehr. 
Defigleichen. Yn fo fern. Mobhl. 
Defto. Sn fo weit (fo weit), 3urem. 
Ginerfeits, Kaum. 3war. 
Anrerfeits. Mithin. 


These all reverse the order of subject and copula 
when they stand before the subject. When, how- 
ever, they come after the copula, the natural order 
of the sentence obtains. 

(9) Allein, tenn, fonrern, aber, unt, and orer always 
stand at the head of a sentence without influencing 
the order of the other words, Mdamlig may also 
occupy the first place without altering the position 
of the other words. 

(10) Where a mood-auxiliary, or any such verb 
as takes the infinitive without ju, occurs together 
with another infinitive, the copula stands before the 
two infinitives, thus :—Bena ich e8 hatte thun miiffen, r., 
not Wenn id) thun miiffen harte. 


ee 


BRITISH COMMERCE,—II. 
{Continued from Vol. VIT., p. 359.) 


SEA ROUTES (continued), 

IV. With America our connection is very closc, 
closer than in early days was the connection between 
London and Edinburgh. What with cables and 
fast-going steamships the ocean that rolls be- 
tween the great continent and our small islands has 
been reduced to the dimensions of a “ herring ponc,” 

These magnificent liners, of course, with their 
capacious holds and perfect machinery for loadirg 
and unloading, convey the bulk of American pro- 
duce that comes by way of the Atlantic. There 
are some sailing vessels, however, that bring deals 
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and timber, dnd the chief ports in this trade are 
Miramichi, Dalhousie on Chaleur Bay, and Shediac. 
Steamers purely devoted to cargo also ply, those 
from Canada calling at Cape Breton Island to coal. 
So numerous are the steamers of all kinds that 
cross the Atlantic that they sail in lanes or belts to 
avoid collision. Those going out keep within a 
lane of defined limits, and those coming home in 
another lane. Sailing vessels, however, take quite 
a different route so as to get the wind in their 
favour, the prevailing winds for ten months in 
the year blowing from the west. ‘The chief ports 
on the Atlantic seaboard for trans-Atlantic ship- 
ments are Quebec, Montreal, St. John’s, Halifax 
(Canadian), and in the United States Portland, 
Boston, New York, Philadelphia, Baltimore, Charles- 
ton, Savannah, St. Mary’s (Georgia), and Darien. 
The two latter are called the pitch-pine ports, on 
nccount of the prevailing nature of their shipments, 
the pitch-pine they send us being largely used in 
the manufacture of bed-room furniture, chapel 
pews,and masts, Baltimore and Philadelphia send 
cargoes of tobacco. Among American ports on 
the Gulf of Mexico are Mobile, Pensacola, another 
pitch-pine port, and New Orleans, The latter re- 
ceives all the produce of the Mississippi valley, and 
is the chief cotton port of America. Another centre 
of the cotton trade is Galveston. From the coast 
of the Gulf of Mexico also comes mahogany —the 
leading ports being Coaxacola, Honduras, and 
Belize—in sailing vessels. ‘These vessels issue from 
the Gulf vid the Florida Channel, following the 
course of the Gulf Stream, which assists them along 
with its current. From Yucatan used to come sisal 
hemp for ropemaking ;, the Bahama Islands, how- 
ever, which also provide pine-apples, are now likely 
to become the chief source for this fibre. 

Of the West India Islands the most beautiful is 
Trinidad. Its chief exports are in cocoa and ginger. 
On the island is an extensive lake of pitch, covering 
an area of about 150 acres, It is not extensively 
quarried, though the pitch is of a highly superior 
quality. Its exports of this natural product, which 
is also found in Cuba, are consequently small, the 
reason being that it can be made, though not of the 
same quality, from the waste products attendant on 
the making of coal gas. To these islands vessels sail 
in a straight line from north-east to south-west by the 
aid of the trade winds; on the homeward journey, 
however, they more than double their course, sailing 
first north, and then east, so as to cheat the winds 
or make an adverse wind favourable. 

In South America the most northerly port of any 
importance is Georgetown, whence is shipped 
Demerara sugar and cocoa. The chief Brazilian 
porta are Bahia, Pernambuco, Rio de Janeiro, and 
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Santos, whenc> come sugar, fibres, and coffee. 
‘Krom Monte Video Uruguay sends wool, hides, 
horns, grains, and frozen meat, and across the Rio 
de la Plata is Buenos Ayres, whence the Argentine 
Republic sends its exports. This is the most 
southerly port on the Atlantic side of America of 
any magnitude, and the most southerly point from 
which we receive any produce at all ia the Falkland 
Islands. These are covered with tussock, a grass 
that grows about six feet high—not a tree is to be 
seen anywhere. This grass affords a succulent food 
for cattle, and the inhabitants, who are all Scotch 
settlers without any natives, pull up the roots, roast, 
and eat them. The exports are wool, hides, and 
frozen meat. The royte to South American ports 
is through the South Atlantic, vessels touching at 
the Cape de Verde Islands for coal. 

V. On the Pacific coast of America to the north 
Vancouver is the only port of any magnitude, It 
enjoys now increased importance as being the 
terminus on the Pacific side of the Canadian Pacific 
Railway, and from here the Royal Mail steamships 
of the railway company leave at regular intervals 
for Yokohama and Hong Kong. Previous to the 
opening of this route the time between London and 
Yokohama was forty-three days, now it is twenty- 
one. Writing on September 2nd, 1891, the New 
York correspondent of the Times thus detailed a 
race of the mails by this route:—“The race with 
the mails from Japan to London has been watched 
here with great interest, and, up to the present, the 
record breaking has been as satisfactory as the 
Canadian Pacific Railway could desire. By catching 
the Inman steamer, City of New York, this morning 
the time between Yokohama and London will 
probably not exceed twenty-one days. The record 
of the trip up to the present is as follows :—The 
Empress of Japan left Yokohama at 8.45 a.m. on 
August 19th, and arrived at the Royal Road, Victoria, 
at 4.24 am.on August 29th. The mails were imme- 
diately taken off and sent to Vancouver, where they 
arrived at noon on the same day. A special train 
on the Canadian Pacific Railway was in readiness, 
and without delay the bags were placed in the mail 
car, the train leaving at 1.8 p.m. It arrived at Brock- 
ville. Ontario, at 9.3 p.m. yesterday (September Ist), 
having made the run from Vancouver, 2,802 miles, 
in 76 hours 55 minutes, allowing three hours for 
the difference in time. The transfer across the 
river at Brockville occupied 38 minutes, and the 
New York Central Railway then took the train from 
that point to New York, 800 miles, in 7 hours 
2 minutes, reaching the Grand Central] station at 
4.43 am. this morning. The Inman steamship, 
City of New York, was timed to sail at 6.45 am., 

:and the mails were on board at 5.10 am. They 
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should be in London in the evening of the 8th, thus 
verifying the prophecy of Mr. Van Horne, :Presi- 
dent of the Canadian Pacific Railway, that the time 


between Japan and London would be reduced to- 


twenty-one days.” 

An idea of this vast railway, which runs during 
the whole length of its course through British 
possessions, and of its possible future effects, may 
be gathered from the following :— 

“The close of 1885 found the cempany, not yet 
five years old, in possession of no less than 4,315 
miles of railway, including the longest continuous 
line in the world, extending from Quebec and 
Montreal all the way across the continent to the 
Pacific Ocean, a distance of three thousand and 
fifty miles; and by the midsummer of 1886 all this 
vast system was fully equipped and fairly working 
throughout. Villages and towns and even cities 
followed close upon the heels of the line-builders ; 
the forests were cleared away, the prairie soil was 
turned over, mines were opened, and even before 
the last rail was in place the completed sections 
were carrving a large and profitable traffic. The 
touch of this voung giant of the North was felt 
upon the world’s commerce almost before his 
existence was known; and, not content with the 
trade of the golden shores of the Pacific from 
California to Alaska, his arins at once reached out. 
across that broad ocean, and grasped the teas and 
silks of China and Japan to exchange them for the 
fabrics of Europe and North Aierica. 

“The next three years were marked by an enor- 
mous development of traffic, and by the addition of 
eight hundred more miles of railway to the com- 
pany’s system. One line was extended eastward 
from Montreal across the State of Maine to a con- 
nection with the railway system of the Maritime 
Provinces of Canada, affording connections with the 
seaports of Halifax and St. John; another was com- 
pleted from Sudbury, on the company’s main line, 
to Sault Ste. Marie, at the outlet of Lake Superior, 
where au long steel bridge carries the railway across 
to a connection with the two important American 
lines leading westward—one to St. Paul and Min- 
neapolis and thence continuing across Dakota, the 
other through the numberless iron mines of the 
Marquette and Gogebic districts to Duluth, at the 
western extremity of Lake Superior; still another, 
the latest built, continues the company’s lines 
westward from Toronto to Detroit, connecting there 
with lines to Chicago, St. Louis, and all of the great 
Mississippi Valley. And, now, the company’s lines 
spread out towards the West like the fingers of a 
gigantic hand, and the question ‘ Will it pay?’ is 
answered with earnings for the past year of 163 
million dollars, and profits of 6} millions. 


“QOanada's ‘iron girdle has given a magnetic 
impulse to her fields, her mines, and her manu- 
factories, and the modest colony of yesterday is 
to-day an energetic nation, with great plans and 
hopes-and aspirations.” 

The traveller to Yokohama by this route from 
Liverpool journeys first to New York, a distance of 
3,180 miles, then to Montreal (384 miles), then to 
Vancouver (2,906 miles), and thence across the 
Pacific to Yokohama, 4,300 miles—in all, 10,770 
miles. The railway journey to Vancouver from 
Montreal occupies about 5} days, and traverses the 
roost magnificent scenery in the world. In the 
summer observation cars are attached to the trains 
whilst crossing the mountains, so as to enable 
passengers to take a sweeping view. The steam- 
ships from Vancouver to Yokohama take a northern 
course, making the journey about 300 miles shorter 
than the more southerly routes usually taken. 

Besides Vancouver, there are on the coast af 
British Columbia the Hudson's Bay Company’s 
stations, whence their furs are collected and sent 
home by ship. South of this, in United States 
territory, is the lumber-shipping port of Puget Sound. 
From Portland, Oregon, and San Francisco, which 
possesses one of the finest harbours in the world, 
are shipped large quantities of wheat in first-class 
sailing vessels. From the Pacific side of Mexico 
come the dye-woods; and from Guayaquil, Ecuador, 
cocoa and coffee. Along the Peruvian and Chilian 
coasts are numerous ports, between which a local 
trade is carried on, the muin ports for the shipment 
of nitrates being Iquique and Pisagua, and of wheat 
Concepcion and Tahalcuanho. The trade is carried 
on both by steamers and sailing vessels, the former 
coming home through the Straits of Magellan, the 
latter rounding Cape Horn at a safe distance from 
the lanc 

VI. From Australasia and the southern Asiatic 
ports the shortest route is by way of the Suez Canal, 
Only steamers, however, carrying cargoes for which 
special freight-rates are charged can afford to come 
this way, by reason of the high tolls, which amount ’ 
to 14 francs a ton. The revolution effected in our 
trade with the East by the opening up of the Suez 
Canal may be gathered from the following table 
showing the distances from London to the main ports 
in India, China, and Japan by way of the Canal and 
by way of the Cape of Good Hope, the exclusive: 
route formerly :— 


: : Diatance 
Via Suez. Via Cape. saved. 

London is Bombay ; 6, M74 nme* 10,719 nm. 4,445 nin. 
” a cutta . 7, 074 ” 1, 606 rt) 682 rr) 
a“ sy ” Hong SONG 9,730 a 13, 149 ,, 419 ,, 
oo Shanghai... 10,466 ,, 18,805 ,, 3,389 ,, 
ae 5 Speer . 11,651 , 14,497 » 2,846 ,, 

Nautical miles. 


58 THE NEW POPULAR EDUCATOR. 


To reach the foregoing ports, sailing vessels from 
London by way of the Cape take, on the average— 
Bombay, 100 days; Calcutta, 108; Hong Kong, 125; 
Shanghai, 130; Yokohama, 137. Steamers by way 
of the Canal, steaming only 10 knots an hour, take 
to Bombay, 26 days; Calcutta, 33; Hong Kong, 40; 
Shanghai, 434; and Yokohama, 48. Among the 
effects of the Suez Cana] upon shipping was the 
increased use of steamers in our trade with the 
East. Previously steam, though employed on the 
Cape route, was never remunerative, as the distances 
between the coaling stations were so great that 
cargo had to be sacrificed to make room for fuel. 
As to the effect upon business methods, the Chair- 
man of the P. & O. Steam Navigation Company 
(Sir Thomas Sutherland, M.P.) says :—“ The an- 
nihilation of distance effected by the Canal has 
brought the East to our doors, and entirely changed 
the bases of our transactions with these countries. 
If some Rip van Winkle had fallen asleep while 
at the head of the affairs, say, of a great house 
in China, twenty years ago, and were to wake 
up to-day, he would be even more bewildered 
than his prototype was when he descended from 
the Catskill Mountains. He would find that all the 
old waysand most of the old firms had disappeared. 
The virtual monopolies which the distance between 
the East and West had established in the hands 
of comparatively a small number of firms would be 
found to have come to an end. The valuable pro- 
dace of China and Japan is no longer held in 
the London market until the exporter is satisfied 
as to his profit. ‘The merchant on this side is 
master of the situation; for by sending out a 
telegram he can receive in the course of six 
weeks whatever consignment he pleases in this 
country. Before the opening of the Canal, six 
months would have elapsed, even with the aid of 
the telegraph, before such orders could have been 
executed. On the other hand, in the export trade 
from this country, it is no longer the London or 
Manchester firms which determine the price to be 
paid in the Hast. It is the native buyer, operating 
through his bazaar or his hong; and in the Indian 
trade the native merchant may be said, even now, to 
be the operator on this side, for Manchester goods are 
shipped mostly on bazaar indents—a system rapidly 
extending to transactions with China.” Great as 
have thus been the effects of the Suez Canal upon 
commerce, yet only about half our trade with India 
passes through it, the other half still adhering to 
the Cape route. The China and Japan trade which 
is carried on in steamers passes through the Canal. 
As regards our Indian trade, leading ports and pro- 
ducts, are, jute from Calcutta and Chittagony, cotton 
from Bombay and Tuticorin, rice from Madras and 


Rangoon, teak timber, whence is made the wedges 
or keys used on the permanent ways of our railways, 
from Upper Burmah. 

By the Suez Canal route our Australasian colonies 
are also brought nearer. Purely trading vessels, 
however, use the old route. Outward bound, after 
a ship crosses the line the trade winds drive her to 
the 8.W. Losing the trades, she gets into the pre- 
vailing westerly winds of the southern hemisphere, 
which blow her due east upon New Zealand. 
Homeward bound she proceeds eastward round 
Cape Horn, the prevailing winds being behind her 
until she reaches latitude 35°, when she gets within 
the influence of the trades, which strike her on the 
right or starboard side at right angles to her course, 
the most favourable wind a ship can have. Across 
the line she meets the north-easterly trades, which 
are thus against her, as it is to the N.E. that she is 
sailing. She then proceeds N. until about latitude 
32°, when she gets into the prevailing westerly 
winds of the North Atlantic, and is by them blown 
right upon our shores. 


ON SHIPPING PRODUCE—HOW THE QUANTITY 
AND VALUE OF OUR IMPORTS IS OBTAINED. 


When a shipper puts goods on board a ship, he 
receives to two or more similarly worded documents 
the signature of the captain. Here is a copy of an 
actual document of such n kind, the goods in this 
case being shipped at Stockholm :— 

“Shipped by Messrs. —-, and upon the good 
steamship , Master, —--——, now lying in this 
port, and bound for London Surrey Commercial 
Docks (120,204), one hundred and twenty thousand 
two hundred and four pieces of planed deals and 
boards, a]] under the deck. 

“To be delivered at the said port of London as 
above (all and every dangers and accidents of the 
seas and of navigation of what nature and kind 
soever excepted) unto order. 

“Freight for the same and other conditions as 
per charter-party—dated Stockholm, the 10th 
November, 1891. 

“In witness whereof I, the master of the said 
ship, have signed four bills of lading, all of this 
tenor and date, one of which being accomplished 
the others to stand void. 











“ (Signed) a 

The above is a copy of a bill of Jading, three 
other similar bills in this case having been signed 
by the master of the ship and given to the shipper, 
he himself retaining the fourth. All bills of lading 
are of similar purport to this one, the language and 
some of the conditions being varied. For instance, 
the exceptions to the goods being delivered in the 
condition in which “they were shipped read thus in 
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another bill :—‘‘the Act of God, the King’s enemies, 
fire and all and every, other dangers, and so on as 
above.” Another, relating to a cargo ef rice shipped 
at Rangoon, goes into every detail at great length, 
and shows the special dangers attending navigation 
from that quarter. Here is only a small part of 
it:—“The Act of God; the Queen’s enemies; 
pirates, robbers by land or sea; restraints of Princes, 
rulers, and people; vermin, rain, spray, leakage, 
rust, decay, loss or damage from .... jettison, 
barratry, misfeasance, error in judgment, etc. .... 
nor liable for incorrect delivery unless each package 
shall have been distinctly marked by the shippers, 
before shipment, with the name of the port of 
destination, in letters not less than two inches 
long.” 

The reverential tone of these bills of lading, 
though still striking, has considerably diminished 
since the system of insuring goods has been 
universally adopted. In early times, too, the seas 
were less known than now, and the dangers attend- 
ing navigation greater. Merchants, therefore, were 
more timid, and usually added a prayer to their 
bills of lading for the safety of the ship and 
cargo. 

Other variations in bills of lading from the 
sample given are—instead of “to be delivered 

. unto order,” “to be delivered as ad- 
dressed,” and instead of the freight being “as 
per charter-party,” it may be at so much per ton. 
The charter-party is an agreement between the 
shipper and someone on behalf of the ship, in 
which the conditions of conveying the goods are 
set forth. 

The reason that several bills of lading are signed 
in respect of each consignment is in case of loss or 
damage to the bill intended for use. Mails coming 
from far away countrics may be lost at sea or 
damaged, and in case of contingencies of this kind 
it is evidently desirable to have other documents 
to fall back upon. Itis on account of this multi- 
plicity of bills of lading that the clause is inserted, 
“one of which being accomplished, the others to 
stand void.” 

When the consignment has been loaded and the 
bills of lading signed, the shipper proceeds to his 
banker. To him he endorses over the bill of 
lading and the insurance policy of the goods, 
receiving in return an advance of money according 
to their worth, the banker, of course, charging a 
commission. The banker then forwards the docu- 
ments to his agent in London. Meanwhile the 
shipper advises his London correspondent that 
certain cargo is on the way, and when it arrives 
the correspondent goes to the bank, and, in ex- 
change for his bill, payable at three months or six 


months, according to the terms that: he may be 
able to make, the bill of lading is surrendered to 
him. With this daly stamped by the ship-brokers 
to show that freight and so on have been paid and 
settled, he proceeds to the docks and has the goodr 
delivered to him. He then gets a produce broker 
in Mincing Lane or Mark Lane or the Wool Ex- 
change, according to the kind of goods, to sell the 
goods, and with the money so acquired is able to 
meet the bill lodged with the banker's. 

In the foregoing process everyone implicated is 
safeguarded, and business facilitated. A shipper 
may have a capital of only £100,000, but he can 
trade up to five or ten times that amount. Suppose 
the whole of his £100,000 to be embarked on a 
cargo, he can go with his bill of lading and in- 
surance policy to the bank, raise money on 
them to invest in another cargo. On this other 
cargo he can similarly raise more money, and 
so on to various lengths, according to his tempera- 
ment, his standing in business, and the state of 
trade. 

The bank is equally safeguarded. If anything 
happens to the goods on the voyage, it does not 
signify—they are insured. Then in releasing the 
bill of lading, the bank’s agent at the port of 
destination knows the man he is releasing it to, or 
else has guarantees that the bill he is exchanging 
it for will be duly honoured when it falls due. In 
no other way could an extended commerce between 
different nations be carried on. The shipper of 
goods, say from St. Petersburg to London, could 
not bring the laws of Russia to operate in enforcing 
the payment of a debt owed by the agent to whom 
he might send goods in London. ‘The bank can, 
however, under the laws of this country, force the 
agent to keep the terms he has entered into with 
it. Another advantage to the shipper results from 
what may be called the anonymity of bills of 
lading. The name of the consignee not appearing 
on the bill, no one knows who the shipper’s 
customer may be—an item of information that 
might prove very useful to a rival trader, and he is 
thus ensured in reaping the reward of his own 
enterprise. 

A ship’s cargo may be composed of one consign- 
ment only. It may be full, say, of rice from one 
shipper to one destination. In such a case the 
contents of the bill of lading would correspond 
with the ship’s “ manifest.” Again, a ship’s cargo 
may be composed of hundreds of different consign- 
ments—that is, different lotsa of goods from different 
shippers to different consignees, every lot involving 
a separate bill of lading. In this case the ship's 
manifest is compiled by the captain from the 
different bills of lading. ‘The manifest is thus an 


uu 
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inventory of all the goods on board. - Here is @ 
spécithen of ‘part of a manifest :— 
“Yui ‘the’ barque , of Norway, 1,128 tons, 








seventeen men. Master, , from Colombe 
ani’ Cochin. 
fats 
‘OL 
|SNT 237 barrels Plunibago. Order 
V . 2064 ballots Coir Fibre. e 
DR 
Laudon. 250 cases Citronella Oil. - 
[HAT AA. | 225 bags Turmeric. <i 


F.G.C.1 101 casks Cocoanut Oil. . 
&e. &c. 


&e. 


STorEs * 
6 bottles Litne Juice. 
et 20 lb. Cotfee.” 

The ship's manifest is for the guidance of the 
Customs officials, to whom a copy must be delivered 
by the captain within twenty-four hours of his 
arrival in dock, under a penalty of £20. This is 

ed reporting, and it is from such reports that 
_ the“ Bill of Entry "—a daily publication issued by 
the Custom House, giving the vessels and cargoes 
that have entered our ports—is compiled. Another 
document that has to be presented at the Custom 
House before a consignment can be released bears 
a description of the consignment according to the 
classification of the Imperial Tariff, the quantity, 
and the money value. It is from these documents, 
called entries, that the Board of Trade returns, 
giving the quantity and value of our imports, are 

ed 


We have already explained how merchants, by 
procuring xdvances from bankers on successive 
are not restricted in their trading opera- 

tions by théumount of their capital. It is in this 
manner that the bulk of our commerce is carried on; 
no enterprising merchant would dream of confining 
his operations to what his own money would buy. 
This is perfectly legitimate trading; it has, however, 
an element of danger in it. When prices are high 
and the market brisk, merchants use their utmost 
endeavours to supply the market. They embark in 
cargo after cargo to the full extent of their ability. 
In time the market becomes glutted with the par- 
ticular kind of commodity they have been sending 
over, prices fall, and the goods cannot be sold, 
except at a loss. The banks thencease to advance 
money, and trade stagnation sets in. This kind of 
stagnation in trade is described as the result of 
over-trading, over-speculation, and its remedy is 
simply 4 matter of time, when the surplus stocks 


®'Only dutiadle articles are included in the stores enumer- 
ated in the manifest. 


shall have been consumed, Such is the danger: of 
the oredit system. tt, 

There is another kind of trading that is not 
legitimate, though it is very widely practised, and 
especially in periods of stagnation following on 
over-trading, when there is little doing. At such 
times, as in busy times, merchants have their staffs 
of clerks to keep up and expensive offices. They 
have appearances to keep up as well. It would 
never do tu ...-. . .00m full of clerks all idle. It 
would look as though no business were being done, 
and a man concerning whom it can be said that 
he is doing no business is not likely to get any 
to do. 

Thus in times of stagnation, when there are 
no legitimate transactions to do, merchants are 
tempted to engage in pure and simple speculation, 
gambling it is often called. In these transactions 
no part is played by any actual produce. One man 
sells another so many pounds of pepper at three 
months, say. The seller has no pepper, and does 
not intend to have any, and the buyer has no in- 
tention of buying actual pepper. All that is 
implied in this transaction is that in three months’ 
time, if the price of pepper has gone up, the buyer 
will receive the difference between the present 
price and the price it rises to at the end of the 
three months ; if, again, the price goes down, the 
seller then receives the difference from the buyer. 
Transactions of this nature are duly entered into 
the books of the parties to them, and wear all the 
semblance of real business. 

When a bogus sale of this kind takes place, two 
parties immediately become interested in the price 
of pepper three months hence. The bogus buyer is 
anxious for the price of pepper to go up, the bogus 
seller for it to godown. The seller consequently 
keeps on selling pepper to the full extent of his 
ability, which is to the extent to which he can get 
buyers to buy. The buyer similarly keeps on 
buying pepper to the full extent of his ability, 
which is to the extent to which he can get sellers 
to sell. There is thus no limit to transactions of 
this kind—the moment the seller ceases to sell, up 
goes the price, which means a loss to him; and the 
moment the buyer ceases to buy, down goes the 
price, which means a loss to him. There is thus 
no halting. The seller gets his friends to join him. 
the buyer gets his to join him; rings are thus 
formed, excitement grows, the opposing rings 
grow larger, the excitement grows more intense. 
Finally the weaker members of the opposing rings 
break down, unable to meet their liabilities, then 
stronger members, and then the strongest of all— 
sometimes mercantile houses of high repute and 
doing an extensive legitimate business. 
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Ill.—-THE ORGAN OF SMELB (continued). 

Ix birds the sense of smell is by no means so 
efficient as in mammals. This we may pronounce 
with certainty, because not enly is the organ and 
its aocessory apparatus less developed, but the 
habits of birds indicate that they are but little 
guided by the sense of smell, MRaptorial birds, 
like flesh-eating animals, have better developed 
olfactory organs than grain-feeding fowls. ‘The 
main nerve of smell of the vulture is five times the 
thickness of that of the turkey, although the 
carrion-feeding bird (first-named) does not exceed 
the other in weight; but it would seem that this 
sense in the vulture and condor is only useful to 
them in selecting while at their meal, and does 
not guide them to the meal itself. A number of 
confined condors had some steaks of flesh, wrapped 
in paper, placed before them, but they gave no 
sign of being aware of their presence; when how- 
ever, the paper was removed, they were seen 
tumbling over one another in their eagerness to 
snatch the food. 

The general peculiarities of the organ of smell 
of birds are the following:—The nerve leaves 
the skull by one hole, and not through many, as in 
inammals; the membrane to which the nerve of smell 
wues is confined to the base of the beak, and the outer 
nostrils are not at the end, but at its sides or base; 
and though these nostrils are sometimes protected 
by a scale (as in the pheasant), or a sheath (as in 
the stormy petrel), or a bunch of stiff feathers (as 
in the raven), there ure never any flexible cartilages 
moved by muscles. That singular wingless bird, 
thence called the apteryx, affords the only exception 
to the above statements, for its nostrils are at the 
end of its bill, the upper turbinated bones are of 
very large size, and many nerves pierce the skull, 
usin the mammalia. These peculiarities indicate 
greater acuteness in the sense of smell; dnd this is 
thought to be associated with its habit of probing 
among loose earth, to hunt for worms by scenting 
them. 

In the pelican there are no external nostrils 
whatever; and this is, no doubt, reasonably ac- 
counted for by the fact that this bird fishes under 
water with its long bill, and detains its prey for 
inspection in its capacious pouch. While in this 
position the contents of the bill send off effluvia to 
the nose by the back way of the palate; and since 
the nostrils of the bird, if it had any, would be 
vbeve the water, and its prey below it, they could 
2 of no service, 

In the higher reptiles, the internal organ is very 


im 


liké that’'of birds ;but‘in-wome the’ nostrils are’ 
wide apart, and in others, as in all the crocodiles, 
they dre united into une, which fi the true crocodile 
of the Nile is shaped like a half-moon, and closed 
by a valve from behind; and in the gavial, or 
slender-snouted orocodile of ‘the Ganges, the skin 
round the nostril can be raised so as to allow it to 
be just lifted above the surface, while the rest of 
the animal is concealed. In beth cases the nostril 
is placed at the tip of the shéut, for reasons which 
those who have read the lessons on the ear will 
understand. Space fails to write of the organ in the 
serpent, the frog, and the siren; but, in passing on 
to describe it as it occurs in the fish, it should be 
remarked that in all the foregoing animals there 
is a communication between this organ and the air- 
passage to the lungs. 

The position of these hind nostrils, as they are 
called, is, as we have seen, very various. In some 
cases they open just behind the teeth, as in the 
toad; and in others far back in the alimentary 
canal, They are sometimes double, and sometimes 
single; but they are always present, and conse- 
quently these animals all breathe naturally through 
the nose, and for this reason it has been difficult to 
discuss the function of smell without trenching on 
the function of respiration. In fish, on the contrary, 
there are no lungs; and therefore the hind outlet 
of the nose is not present, and the organ is solely 
an organ of smell. 

Its usual form is that of a roundish sac, opening 
on the side of the muzzle by one or two external 
holes. The sac is either round, in which case a 
column of cartilage rises in the centre, and radiat- 
ing folds run from this to the circumference ; or 
elongated, when a bar of cartilage runs across it ; 
and on each side of this plates pass off to the sides ; 
and these secondary plates at their middle portion 
ure elongated into flaps, which float freely in the 
water of the sac. An example of the first form is 
seen in the sturgeon, and of the last in the ray and 
dog-fish. In the drawing of the dog-fish, one sac 
is represented (Fig. 10) with a fore-and-aft flap to 
the nostril, the fore flap being pulled forward by two 
threads, so as to disclose the interior; while, on the 
other side, these flaps have been wholly removed, to 
expose the organ. These cartilaginous flaps are moved 
by proper muscles, so that the water in the sacs can 
be rapidly changed by their action; hence these fish 
have been said not only to smell, but to scent their 
prey. In the lamprey, or nine-eyed eel, the nasal 
sac is single, and in the middle line above the head. 

In the nautilus Professor Owen detected an organ 
of smell, and such organs as are thought to be ol- 
factory in other molluses are always placed near the 
breathing orifice. In insects or crustaceans'some of 
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the joints of the antennex are modified, and contain 
small sacs, in the walls of which fine nerve-twigs 
end ; these are, with some show of reason, supposed 
to be the organs of the sense of smell. 


IV.--THE ORGAN OF TASTE. 

In proportion as sensations are dissociated from 
our mental processes, so are they more closely 
linked with our animal wants. Sensation has two 
functions—one is to inform the intellect and set 
the thoughts a-going, and the other to prompt us 
to do that for the well-being of the body, or for the 
good of our race, which we should not do, or not do 
80 well and fittingly, unless we were so prompted. 
All sensations perform both of these functions, but 
they perform them in very different degrees : thus, the 
eye, of all the organs of sense, is the most efficient 
caterer to the mind, but it scarcely prompts directly 
to any instinctive act. It may stir pleasurable ideas 
in the mind, but the sensations of sight, irrespective 
of the ideas they leave, can scarcely be called either 
pleasurable or painful. Now if we contrast with 
this most intellectual of all our senses that which 
is associated with the tongue, we shall find that its 
relation to these two functions is reversed. The 
mind, it is true, discriminates between sensations 
of taste, but it does not dwell upon them, and it 
cannot readily recall the distinctions to memory. 
If this statement should be thought to be incorrect, 
because gross sensualists may be said to dwell much 
upon the gratification of their appetites for meats 
and wines, it may be answered that they dwell not 
so much on the distinctive ideas of the sensations, 
as on the general remembrance of the gratification 
they caused ; and they dwell on it not as in itself 
worth entertaining, but as useful knowledge to aid 
them in repeating the pleasure at some future time. 
Few men take delight in dwelling on or describing 
the sensations of taste ; but even an anchorite will 
own that the pleasures of this sense are, while they 
last, intense, and quite sufficient to cause ordinary 
individuals to keep the body well supplied with 
good food, even though the thought of what quantity 
or quality of aliment is necessary never crosses the 
mind. The young, whose tastes have not yet been 
vitiated, usually eat heartily, with a keen sense of 
enjoyment while at their meals ; but between these 
their minds are wholly unoccupied with the nature 
or the pleasures of these meals. The contrast drawn 
above seems fully to bear out the statement that 
sensations which are good incentives to intellectual 
action are not good prompters to instinctive action ; 
and that in proportion as senses cease to be dis- 
criminating, they become pleasurable or painful. 
A pleasurable or a painful aight means one which 
impresses the intellect favourably or not; but an 
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agreeable or disagreeable taste is strictly confined 
to the sensation itself. 

It will be shown, in speaking of the organ of 
taste, how intimately the gratification of this sense 
is bound up with the necessities of the body. In 
the meantime, assuming this to be the case, we 
remark that inasmuch as the wants of the mind are 
insatiable, while those of the body are limited, the 
senses more intimately connected.with each partake 
of the nature of these different wants ; hence, while 
the eye is never satisfied with seeing, the gustatory 
sense is soon cloyed, and the appetite it engenders 
is only intermittent. Again, with regard to those 
sensuous impressions which are pleasurable, it would 
seem that Providence has ordained that the pleasure 
shall be so united to the requirements of the body, 
as that it shall be impossible fully to enjoy the 
pleasure without supplying the requisites to health 
and use. On the other hand, no natural necessity 
can be satisfied without gratifying the senses. Even 
our limited understanding recognises that it would 
be dangerous to entrust men with an animal enjoy- 
ment which was objectless, and which could be con- 
stantly excited ; for this would be a bar to all the 
higher aspirations of the soul. The Divine Wisdom 
has not only recognised this danger, but has pro- 
vided against it by such elaborate contrivances that 
the attempt to gratify the senses irrespective of the 
ends for which they were given us—an attempt sure 
to prove abortive sooner or later—is considered to 
be not only sensual, but unnatural. 

The preceding remarks are necessary to the 
appreciation of some points in fhe structure and 
position of the organ of taste. The sense of taste 
is not of quite so simple a nature as those of sight 
and hearing, or even of smell. This sense seems to 
shade away insensibly, on the one hand, into that of 
ordinary touch, which the inside of the mouth shares 
with the whole surface of the body; and, on the 
other, it graduates into another sense, which may 
be called a sense of relish, which the mouth shares 
with the stomach and alimentary canal. The seat 
of the sense of taste is the tongue; but here again 
it is necessary to remind the reader that the uses of 
this organ are not confined, as those of the eye and 
ear are, to the reception of the impressions which 
excite the sense, The tongue is, in its substance, a 
sheaf of muscles, and it is largely employed in keep- 
ing the food between the teeth that it may be ground 
down, in crushing the softer mass and mixing it 
with the saliva, and in propelling it into the throat. 
It is further employed as an instrument of speech ; 
so much 80, indeed, that jn poetry—and even in 
common speech—it is moré prominently associated 
with this office than with any other, and in this 
capacity has been the object of that powerful and 
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poetic description contained in the Epistle of James. 
Nevertheless, since the organs of taste are distributed 
over the surface of the tongue, it seems necessary to 
describe it asa whole. If the reader will refer tothe 
engraving (Fig. 11) he will find the surface of the 
tongue drawn as it would be seen if the whole of 





Fig. 11.—I Human Tonave. ITI. Tonavet or CHIMPANZEE, 
witH LARYNX. ITI. CIRCUMVALLATE PAPILLA. 
FUNGIFORM PAPILU&. V. FILIFORM PAPILLA. 


Ref. to Nos. in Figs.—I. 1, Epiglottis; 2, Mucous follicles. 
Il. 1, Bristle passing into the pouch of the larynx. 


the roof of the mouth and skull were re- 
moved, so that he could look down upon it 
from above. The tongue covers the floor of 
the mouth ; its border lies against the teeth. 
From the tip it rises to its central part, then 
slopes away backward to the throat, so 
that it nearly fills the closed mouth, and its 
upper convex surface lies along under the 
concave palate. It has great freedom of 
movement, so far as its tip and edges are 
concerned, but cannot be curled completely 
over and thrust down the throat, because it 
is confined by a membrane, which attaches 
the middle line of its under surface to the 
bottom of the mouth. At one time it used 
to be the barbarous custom of nurses to cut 
this membrane in new-born infants, a custom 
which not unfrequently resulted in the child 
being choked by its own tongue. It is with 
the upper surface of the tongue we have to do, 
as there the organs of taste are found, and 


thereby the food passes, seldom getting below the 
edges of the tongue. The tongue is covered with 
® mucous (or slime-secreting) membrane, and this 
membrane on its upper surface has a number of 
little projections. These projections, or papilla as 
they are called, are of three kinds, named respeoc- 
tively circumvallate, fungiform, and filiform papille. 
The circumvallate papille are situated at the back 
of the tongue, and are from eight to fifteen in 
number, ranged in the form of a V, with itg point 
backwards towards the throat. They are of sin- 
gular shape, best explained by the small figure 
which gives both a section of one of them and 
half its surface. They each consist of a button- 
like projection of the mucous membrane, sur- 
rounded by a depression, and then an elevated 
ring which has another depression around it. 
They are called circumvallate, or walled round, 
papillz, because they may be compared to a central 
tower surrounded by a wall; but the wall is 
a sunken wall, only made by sinking two ditches— 
one outside and the other inside it. The outside 
ditches of these miniature imaginary fortresses 
touch one another, and that which lies behind the 
hindermost one is so deep as to be called the 
foramen eecum, or blind hole. These papille are 
the largest of all; they are more powerfully affected 
by flavours than any others, and it is thought that 
the sapid juices run into the depressions around 
them, and thus the sense of taste is agreeably pro- 
longed. It will be seen from the engraving that all 
the papille have secondary ones; but while the 
main papille thrust up the outer bloodless coat of 
the mucous membrane before them, the secondary 





Fig. 12.—I. Towous or a Cat, II. Firtrorm Papitta OF A LEOPARD, 
Ifl. Tonavs or a Frecprare. IV, Tonaue or AN 
TONGUE OF A CHAMELEON. 
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ones (i.¢., the papille on the papilla) do not do 
this. 

The fungiform papille are scattered irregularly 
over the front two-thirds of the tongue, but are 
more plentifnlly distributed towards the edges and 
tip than at the central part. This arrangement 
prevents the delicate papillw# being crushed by the 
tongue while it squeezes the food against the hard 
palate, while, at the same time, they are so placed 
that the juices of the food so squeezed run off 
the summit of the tongue, and come into contact 
with these little rounded eminences. Should the 
reader examine his own tongue, he will perhaps not 
at once detect these round papille, for they are 
obscured by the dense coating of filiform papille, 
which are, under ordinary circumstances, longer 
than they. If, however, he press his finger on the 
middle of his tongue, these round knobs will at once 
start out and become visible, being distended with 
blood. If, further, a little vinegar be placed on the 
tongue ina space between these papills, no taste is 
observed ; but if it run on to them, they immediately 
erect themselves, and the sour taste is distinctly 
conveyed. 

The filiform papillz cover the fore part of the 
tongue, running in lines from the middle obliquely 


forward towards the edges, and other lines of them ; 


run, outside these, round the extreme point of the 
tongue. They are long and slender, and much 
smaller than the others, and are surmounted by a 
tuft of threads, consisting of thick epithelium (or 
outer bloodless layer); and hence they look white 
or yellow, and impart to the whole top of the 
tongue a light colour, which contrasts with the deep 
red of its edges and under side. These papills 
are probably rather the ultimate organs of touch 
than of taste. 

All these papilla are well supplied with blood- 
vessels, so that, when the outer coat is taken off, 
they seem, under the micrtscope, to be little else 
than tufts of blood-vessels. Nerves forming loops 
have been traced into them, and these are the 
carriers of the sensuous impressions. These nerves 
proceed by two different routes to the brain. Those 
which proceed from the papille: (including the 
circumvallate) at the back of the tongue, are 
gathered into a bundle which joins the ninth pair 
of nerves; and those from the papille at the front 
unite to form a branch of the fifth pair. Each of 
these sets of nerves conveys both common sensa+ 
tion and the special sense of taste; but the branch 
of the ninth is more concerned in carrying gusta- 
tory impressions, for the sense of taste is keenest 
in the large walled-round papills, and the pleasures 
of taste become gradually more intense in proceed- 
ing from the front backwards. 
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PERMUTATION OF CONSONANTS, 

THE variations in letters which have come under 
our notice are not arbitrary, but depend chiefly on 
euphonic laws, Of such laws and observances we 
have already spoken, in giving the uncontracted 
and contracted vowel equivalents. The consonants 
also, in coming together, undergo changes according 
to determinate rules. 

The consonants are divided into liquids (namels, 
A, ¥, p) and mutes (namely, w,«, 7; B, 7,83; 9, x, 4), 
and by the union of o with these the double con- 
sonants y, &, and ¢ are produced: thus— 


y is equal to ro, Bo, or go. 
é ” ko, yo, OF xo. 
¢ od 3c. 


The nine mutes are divided in three ways, namely 
—first, the organ chiefly employed in pronouncing 
them, as—(1) Palatals (pronounced by the palate), 
Ky Vy x3 (2) lenguals (pronounced by the tongue), 
r, 8, 0, called also dentals; and (3) labials (pro- 
nounced by the lips), x, 8, ¢. A second classifica- 
tion arises from considering what may be termed 
the predominant sound: thus, in «, y, x you have a 
k-sound ; in +, 8, 6, a ¢-sound; and in #, B, ¢, & 
p-sound, There is also a third division into tenues 
(or slender), «, 7, *; medie@ (or middle), y, 8, B; 
and aspirate (or aspirate), x, 6, ¢. 

The following, then, are the facts which regard 
the use and interchange of the consonants :— 

A p-sound (#, 8, p) or a k-sound (x, y, x) before 
a t-sound (7, 8, 6) must be of the same kind with a 
t-sound—that is, before a tenuis, as r, can only be 
placed a tenuis, as or «; before a media, as 8, 
only a media, as 8 or 7; before an aspirata, as 6, 
only an aspirata, as @ or x. Thus you have wr and 
xt, BS and 8, ¢@ or x8: thus— 

CORRECT FORM. 
B before 7 becuines 7, a8 tp(B-w, [11b, rérpeB-rar, rétTpemTat. 


» ypadu, I write, yéypad-rat, yéyparrac. 
sy Aeyw, J speci, AAey-rat, Ardexrat. 
»» Bpéxw, J wet, BéBpex-rar, BdApexrar. 
» xUmrrw, I bend, x«vn-8a, KvpSa. 

1» ypabw, I write, ypad-8nv, ypaBdny. 
1» WAdkw, I weave, wAde-Byv,  mdcyénv. 
1» Bpéxw, Iwet, Bpéx-byr, Bpeydnv. 
», were, I send, érepw-Onvy, émenPOnv. 
1» TPBw, Trub, erpiB-Onv, érpid@nr. 
yy wAexw, I weve, erddx-Ony, emArx@nv. 
»» A€yw, I say, €Ady-Onv, eA nv. 


The preposition ée remains unaltered before 
8 and @; as exdoiva, exGeivar, etc., not dy8oiva 
and ¢xdetvar. 

The tenues (namely, x; x, 7) pass into the 
corresponding aspirate (¢, x, 6) not only in 
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derivations and inflections, but also in compounds, 
before an aspirated vowel; thus— 


Instead of dwjmepos, write édiuepes (dai and judpa, a day), 


‘s ewudelvw ,, dbudaive (rl and idatvw, J weave). 
js téruw-a » «téruba (rUste, I strike). 
” ova doles ,, aby detws (eros, holy). 


” Sexfpcpas 4, Sexymepos (Sexe, ten, and hudpa). 
” vérp.p-a »» «térpida (rpiBw, I rub). 

These changes also take place in crasis (that is, 
where two vowels are mixed into one), as @&repa 
from rd &re If the tenues #7 or xr precede, both 
must be converted into aspirates, as ép@4uepos in- 
stead of éwrfepos (from érra, seven, and juépa, day). 

A t-sound (r, 8, 6) before another ¢-sound passes 
into o, but in the perfect and pluperfect active is 
dropped before «: as— 


éxel9-Onv, from wel@w, I persuade, becomes éwela@ny. 


weO-réos ,, S ‘i ¢ weioréos. 
npelB-Onv ,, dpelBw, J pro ‘s hpeloOnv. 
wéwe0-xa ,, welOw, I persuadc a wéreika. 


N before another liquid passes into the same 
liquid: as— 


ovy-royl(w, I reason, becomes avadroyitw. 
dv-névw, I remain in “ euuevw. 
cuv-pirrw, I throw with ,, cupplrrw. 


The same is seen in the Latin il/ino (in and lino), 
immineo (in and manev). 

An exception is found in the preposition éy 
before p, as évplerw, I throw in; yet in Latin 
irruo, not inruo. 


p-sound (#, B, ¢) before w passes into pu, 


he ” (1 and x) ” mad ” wo 4) but yy Te- 

mains unchanged. 

t- ” (7, $, 6) 9 B 9 oe. asS— 

1. p-sound, re-rptB-yoar, from zpiBw, J rub, TETPtAMAL. 
AdAccr-pac =, = Aetrw, I leave, AdAeiupac. 
yéypap-pac ,, -ypadw, I write, yeypampar. 

1. kesound. wdwAex-mas 4, wAdxw, I knit, TE TAC YA. 
AdAey-pat »» Ady, I say, AdAeypat. 
BeBpex-par 5, Bpéxw, I wet, BeBpeypac. 

3, t-sound. yvur-pat ” avirw, I finish, Hvewa. 
€pyjpad-war ., epeldw, I support, epijpecopat. 
méreO-pwac ,, welOw, I persuade, mémaopa, 
Kexdpid-pat ,, Konidw, I carry, KEKOMLO WAL. 


N before a p-sound (a, 8, ¢, ) passes into p. 


” ” R- 5, (4% X, &) ” Y: 

. ey t- ,,  (7,8,@)remains unchanged: as— 
év-retpla becomes édureipla, experience, 
dv-BdAAw i éuBdaAdrdgw, I cast into. 

t-ppwy ‘5 Eugdpwyv, sensible, rational. 
ty-Wuxos fs Kuyyxos, animated, 

Tuy-Karda Fe ouyxardw, IT call together, 
Tor-yiyyaoKw i, cvyyyveona, I knom with. 
aiv-xpovos »  @byxpors, being at the same 
ovv-i dco 3 evytde, I smooth. [time. 


. Compare the Latin imsuo and ¢mprimo. Neyer- 
theless, we find cuvreiyw, I stretch ; cuvtéw, I bind 
with; and curéde, I rum with. 

The enciitics, or those words which receive a 
particle at the end, form an exception: as Sywep 
(8v and wep), révye (rdy and ye). 


P-sound (x, B, ¢) unites with « to form y. 


K- ” (x, io 2 x) ” ‘¢ ” é. 
7T- , (7,86) before o disappears; as— 
1. p-sound, Acisx-ow, from Aclaw, I leave, becomes Avitw. 
2 pipe, I rub 99 Tete. 
ypdd-ow ” ypdpu, I write ” ypdiw. 
2, k-sound, wAée-ow 3 ,, mAduw, I trist 1 WARE. 
Ady-ow » Ady, I any ” Adéw. 
Bpéx-cw ,, Apixw, I wet ” Ppdiw 
8. f-sound, aver-cw ,, avira, I finish es aveow 
épei8-cw = ,, epeids, J support ‘ dpeiow, 
wei0-cw ,, weiOw, I persuade » «6 Weeorw. 
éAmiS-cw ,, eAmigw, I hope 1» ~~ CAsrioes. 


Compare also, in the Latin, duwi, from duco; 
revi, from rego; and cozi, from coguo. As an 
exception, in the preposition é« the « before o 
remains: as éxed(w, I sare. 

N vanishes before ¢, and if y is connected with 
a t-sound both sounds vanish before o; but the 
short vowel before the o is lengthened—that is to 
say, e into e: o into ov, and &, ft, t into d, 1, 6: as— 


Sainorv-o. becomes saluoor. 
rtupbéyr-o1 is Tupeeiot. 
ontd-ow ‘s oxelow, 
o8dy7-c is $8000. 
eA uv O-or A €Apiot. 
SeccvuvT-or 3 Sermvics. 


The following are exceptions :—éy, as évawe.pa, 
IT somin; whdww, a8 wadlvonios, thickly shaded ; some 
inflections in -cas and -o1s, a8 wépavoa, from dalyw, 
I show ; and a few substantives in -ivs and -vys. The 
v in svy in compounds before ¢ and a following vowel 
passes into ¢, a8 cveod(w; but if after y a o witha 
consonant or a ¢ follows, then the » disappears—as 
obv-cTnua, vera; cur-(vyia, cu(byia. 

An exception to the extension of e into « before 
y and a ¢-sound appears in the adjectives which end 
in -e:s, -eooa, -ev, the dative plural masculine and 
neuter of which is -eo: instead of -e:o1. 

Two immediately following syllables of a word 
cannot in certain cases begin with aspirates, but’ 
the first aspirate passes into the corresponding 
tenuis. This fact is exemplified in— 


(1) The verbal reduplication: as— 


Instead of he-bianxa, from dirdw, I love, we have me-hianea. 


” xé-xtaa » Xxéo, I pour » oeOgUIe. 
” O¢ Gina. ” Ow, I sacrifice ” 7dOuna. 
Ss 0é-Onur »» (stern Oe-), I place ,,  7dOnyt. 


(2) In the aorist and first future passive of the 
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two verbs @éey, to scorifice, and ri8éra, to place: 
' * 


éré-Ony, ru-Ohaoua, éré-Onv, re-Ofcoua, instead 


(3) In some words whose root begins with the 
aspirate @ and ends with an aspirate: for example— 


OPIX-. Aplt, rpixds, hair; but the dative plaral 
is Opigly. 

@AX-. raxus, sift ; comparative Odrrwy. 

@A®-. Oderw, J bury; 2 aor. pass. érdony. 

@PES-. rpépw, I nourish; fut. Opéde, aor. f6pepa. 


Here belongs also the verb Fxw, J have, instead 
of éxw, fut. fw; aor. Zrxov, instead of écexoyr. 

But in the passive or middle inflections beginning 
with @ of the verbs just mentioned (@da7rw and 
zp¢pw), the aspirates remain: us— 


COpép-Onv, Opep-OFvat, Opep-OhaecGa, TeOpdd- Gai. 

€odg-Onv, Oapbels, Cap-Ohaouar, reOde-Oa:. 

The two flectional terminations of the imperative 
first aorist passive would both begin with an aspirate, 
as -676:, but the latter aspirate is changed into its 
tenuis, as -677:; for example, BovAed-Onr:. Never- 
theless, the termination -@ appears in the second 
‘aorist passive, as tplB-n@. 

Finally, the liquid p is doubled (1) with the 
augment, as &ppeov; (2) in compounds, when the 
p is preceded by a short vowel, as &ppneros, w7- 
broken, indestructible ; Baddppous, flowing deep ; but 
eUpworos (from ed and povvuyi, I strengthen), very 
strong, with only one p, since ev is long. 





FORMATION OF THE TENSES OF IMPURE VERBS. 


Impure verbs are those whose characteristic is 
a consonant. They are divided into two classes— 
Mute verbs and Liquid verbs. Impure verbs differ 
from pure verbs in two ways: first, they in part 
form the second tenses (second aorist, second 
future, second perfect), and they in part undergo 
certain changes in the formation of their tenses— 
namely, first, a strengthening of the stem by con- 
sonants or by lengthening the vowel of the stem, 
and secondly, by a change of the vowel of the 
stem, which may be termed conversion. 


MUTE VERBS. 
Mute verbs have for their characteristic one of 
the nine mutes :— 

x, B,o; a8, Bréxw, I sec; rplBw, I rub; ypdow, 
I write. ; 

Ky, X; a8, wAdkw, I knit; byw, I lead; reixw, 
I make ready. 

7, 8, 0; as, dvirw, I finish; aw, I sing; wreldw, 
I persuade. 


Many of these suffer certain changes in the stem 
orroot. The stem of the verb, firstly, is strengthened. 
The characteristic consonant is strengthened ; thus, 
TUx-w becomes rix-r-w by the addition of r to the 
stem. In such verbs there are two characteristics 
and two kinds of stems, the pure and the impure. 
Thus, in rus-r-wthe mute # is the pure characteristic, 
and wr the impure characteristic ; and rux- is the 
pure stem, while rumr- is the impure stem. In some 
cases the d-sound is converted into rr or og, as 
gpirrw or dplacw, I shudder, the stem of which is 
the pure form gpix-; or, in others, the f-sound is 
converted into ¢, as opd(w, 7 publish, from the pure 


stem gpas-. These strengthened and impure stems 
remain in only the present and imperfect :— 
Present. Imperfect. Future, 
TUR-T-w &-rum-7-ov Tim-o-w (rive). 
dploow &-ppiocor ppln-o-w (ppliw). 
patw &-ppalor ppad-o-w (ppdow). 


The strengthening may be in the stem-vowel. 

When this strengthening occurs-— 
& is changed into 7. 
t "5 ior et. 
v i v OY ev, 

In this kind of verbs there is a division into pure 
and impure stems. ‘The pure stem appears in the 
second aorist active, middle, and passive, as well as 
in the second future passive. For example :— 


PURE STEM. 
Present. Future. Perfect. 
becomes y (2 aor. pass, é-rax-nv) thew THtw TéeTNKG. 
sy it (2 aor. pass. ¢-tpiB-nv) rpiBw tpibw TéTpiba. 
9 ec (2 aor. act. e-Aim-ov) Acirw Acivw A€Aotrra, 


‘ & (2 a0r, pass. é-ppiy-nv) dptyw dpvtw. 
“ ev(2 aor. uct. épiy-ov) hevyw hevéowat mépevya. 


ee ace HK ee Qc 


Yor every form of the verb which cannot be 
deduced from the present, another form of the 
present is assumed. For example, as turrw and 
gevyw are the ordinary present tenses, yet cannot 
regularly give rise to certain derived tenses, so are 
TYTIN and $77 presented as themes or bases on 
which may be formed the second aorist passive 
é-rin-ny and the second aorist active &ty-or. 
For the convenience of students these themes are 
printed in capitals. 


CONVERSION OF THE STEM. 

A second change which mute verbs undergo in 
their tense-formation consists in the change of the 
stem-vowel, which we call conversion—as, KAd#rw, 
L steal, 2 aor. passive é-xAda-ny, 1 perf. xé-xAop-a, 
where the e of the present is converted into & and o. 
The converted vowel (conversion) appears only in 
the second tenses and some first perfects. 

Most mute verbs, having a monosyllabic stem 
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and e for the stem-vowel, take in the second aorist 
active, middle, and passive, as well as in the second 
future passive, a as the converted vowel :— 


tpéx-w, I turn, 2 aor. act. &-rpaw-ov. 
‘nAdwro, I steal, 2 aor. pass, é-cadw-nv. 
This, however, is not always the case: us— 


Badwxw, I behold, imperf. &BAex-ov, 2 aor. pass. 
é-BAdx-ny. 

Some mute verbs with monosyllabic stems and 
for their stem-vowel take, in the second perfect 
and pluperfect, the conversion o, and those which 
have e: in those syllables take the conversion ou. 
Yor example— 

Tpépw, J nourish, rérpopa. 

Aelrw, J leave, A€Xoura. 


The same conversion is taken by the following 
verbs in the first perfect, namely :— 


KAértw, 1 perf. «éxaoga (but perf. mid. .or pass. 
KéxA€upat). 
Aéya, 1 perf. cuvelAoxa, efelAoxa (but perf. mid. 
or pass. cvvelAeypat). 
awéurw, 1 perf. réwouga (but perf. mid. or pass. 
mwémeupat). 
tpénw, 1 perf. rérpopa, 2 perf. of tpepw. 
Sel3w, J fear, 1 perf. d€5orna. 
The following three in the perfect and pluperfect 
middle or passive take as the conversion a, which 
does not pass into the first aorist passive :— 


otptow, I turn back, perf. mid. or pass. Eorpaypat 
(but 1 aor. pass. dorpépOny). 

tpéxw, I turn, perf. mid. or pass. rérpaupa: (but 
1 aor. pass. érpépOny). 

tpepw, L nourish, perf. mid. or pass. ré@paypa: 
(but 1 aor. pass. €0pépény). 


REMARKS ON THE FORMATION OF THE SECOND 


TENSES. 

All the second tenses are distinguished from 
the first tenses partly in this, that they lack the 
tense-characteristic, and consequently attach the 
person-endings (-ov, -ouny, -nv, -nooua, -a, and -ev) 
immediately to the pure characteristic of the verb, 
as &Aur-ov; partly in this (yet with the exception 
of the second perfect), that they are formed from 
the pure unaltered verbal stem—as, Aclw-w, &-rir-ov ; 
Weby-w, 2 aor. &pb-yoyv; and, again, in this, that 
they take the conversion—as, otpép-w, ¢-orpap-nv. 
orpad-hooua, but ¢-rrpép-Ony. 

The second perfect lengthens either the short 
stem-vowel, as & into 7 (after p and vowels in 4), 
or it retains the long vowel of the present: as— 


xpd(w, I croak, 2a.act. &-«piry-ov, 2 perf. xé-npary-a. 
wo, I melt, 22. pass. é-rde-np, »  « -Té-TN-K-a. 
gebya, I flee, 2aact. e-pvy-ov, 4 wé-pevy-a. 


Verbs which distinguish the second aorist active 
from the imperfect either not at all, or merely by 
the quantity of the stem-vowel, have no second 
aorist active and middle, though they have the 
second aorist passive, since the latter has a termina- 
tion different from that of the imperfect: as— 


ypdgpew, I write, imperf. &ypapov, 2 aor. act. and 
mid, wanting, 2 aor. pass. éypdony. ; 


DIVISION OF MUTE VERBS. 

Mute verbs, like the mute letters, are divided 
into ‘three classes, according to their predominant 
letter. In each of these three classes are verbs with 
pure and verbs with impure characteristic in the 
present and imperfect. 

(1) Verbs whose characteristic is a p-sound 
(1, B, >, pure; wr impure) :— 


(a) Pure Characteristic.—Brénr-w, I see; rplB-w, 
I rub; ypdg-w, I write. 

(b) Impure Characteristic.—riwr-w, I strike (pure 
characteristic w, pure stem TY@-) ; BAdwrr-a, 
LT injure (B, BAAB-) ; pler-w, I cast (, Plé-). 


(2) Verbs whose characteristic is a k-sound 
(Ky ¥) X) Pure; Tr or ao, impure) :— 


(a) Pure Characteristic.—nréx-w, I plait ; by-, 
L drive; rebx-w, I frame. 

(6) Impure Characteristic.—-pploa-w (Att. pptrrw), 
I shudder (pure characteristic «, pure stem 
@PIK-); rdoo-w (Att. rdrr-w), LT set in order 
(y, TAT-); Bhoo-w (Att. Bhrr-w), I cough 
(x, BHX-). 


(3) Verbs whose characteristic is a t-sound 
(7, 5, 0, pure; ¢, impure): as— 


(a) Pure Characteristic.—édvir-w, I end; ¢8-, 
I sing; weld-w, I persuade. 

(4) Impure Characteristic.—opd{-w, I say (pure 
characteristic 8, pure stem #PAA-). 


Some verbs ending in -rrw or -oaw have for their 
pure characteristic not a &-sound, but a f-sound: 
as, apudrrw, I adapt, put together, fut. -dcw; 
épécow, I steer; xdosw, I bestrew; wrdoow, I form ; 
mtlcow, I pound. The verb vdoow, I press together, 
has both formations: as, fut. vd&w, etc., perf. mid. 
or pass. vévacua, verbal adj. varrds. 

Many verbs in -(w, which for the most part 
express a sound or call, have for their pure 
characteristic not a t-sound, but a &-sound, com- 
monly y: for example, ald¢w, J lament (cry a! ai!); 
adradd(w, J shout the war-cry ; wot(w, I grunt (like a 
pig); «pd(w, I croak (like a raven) ; paorl{e, I whip ; 
b8d(w, I bite; oluw(w (fut. -toua), ZL derail (cry 
o! oe). 

The following in -¢w have both formations :— 
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Baoré(e, 2 carry, fut. -dow, eto,, aor. pass. (Barrdx- 
Gny; vuord(w, I nod, am drowsy, fut. -dow and -dfw ; 
wali, I play, joke, fut. sagotpe: and walgoua, aor. 
¢waioa; perf. mid. or pass. wéwase pas. 

: The following three in -(w have for their pure 
characteristic yy, namely :—Kad(w, I sound, I clang, 
2 . adeaayya, fut. cradytw, aor. Eedayta; rAd, 
I mislead, lead astray, fut. wadyto, etc.; carwi(w, £ 
sound a trumpet, fut. cadrwlyte, etc. 


FORMATION OF THE TENSES IN MUTE VERBS. 
The first perfect and pluperfect active change 
a p-sound or a sound for the corresponding 
aspirate: ¢.g.— 
p-sound rpiBw, rérpiBa (rérpipa), 
h-sound wAéxw, wéeAvexa (werAexa) 5 


but have the terminations -xa, -«xew, when the 
characteristic is a t-sound; though the f¢-sound 
disappears before x—as wé-wei-xa, from wel-w. 

The vowels a, «, v in verbs having a ¢-sound as 
characteristic are short before the terminations 
with the tense-characteristics o and k (-xa, -xetv), 
as:—d¢pd(w, opdaw, Eppdoa, réppixa. In the same 
way, short vowels remain short, as apudfw, I Jit, 
hppoxa. ‘ 

When yp precedes a y-sound as the characteristic 
(as, for example, in méuxw, I send) » is thrown out 
before the terminations beginning with » in the 
perfect middle or passive, as wé-weu-ua: instead of 
(wé-weuw-par) wé-meup-mar; dure, J bend, xé-rau-uat 
instead of (xd-xapmr-uas) «dxapu-uar. So when pz is 
preceded by yy, one y vanishes, as ogiyyw, I lace, 
t-opiry-pas (instead of &-o@iyy-pas). Co piyka,eoprynras; 
inf, doplyxOa, part. dopiypédvos. 

Verbs whose characteristic is a t-sound do not, 
in ordinary speech, form the second aorist. 

The terminations beginning with o@ after an 
immediately preceding mute lose the o, whereon 
the mute assumes the aspirated form in consequence 
of the following @, as rexpipOa, instead of KexpiyOa 
(that is, cexptw-c6a:). 

The third person plural perfect and pluperfect, 
middle or passive, which properly ends in -yra: and 
-yro, Cannot in the impure, both mute and liquid, 
be so formed, on account of the coming together of 
s0 many consonants. Consequently, the person is 
commonly expressed with the aid of the plural of 
the participle perfect middle or passive and of the 
third person plural present and imperfect of the 
verb elya: (eloi, are, and feay, were). Sometimes, 
however, the » is represented by & (according to 
the rule referred to above, by which » after a con- 
sonant is vocalised), which, after a k-sound and 
p-sound, is aspirated, but remains unaspirated after 
a t-sound: as— 


Third Plural instead of Pluperfect. 


rpip-w ré-rpy-mac oo rerpiparar (rérpiByrar) éreroipiro. 
madée-w we-wAey-pat wewAdxarat (adrAscvrar) dweirddyaro, 
Tarr Té-Toyper rerdx&rar (réraywra)  drerdxéro. 
xwpif-w Ke-xwpto-mar Kexespibdrar (aexwpiivrer) éxexupisaro, 
Poeip-w E-POap-ua.  epOdpkira. (&pOaprra) épOdparo 


PARADIGMS OF MUTE VERBS, 
(1) VERBS WHOSE CHARACTERISTIC I8 A p-BOUXD 
(x, B, o). 
(a) Pure Characteristic w, B, 9; fut. -o. 
" ACTIVE VOICE. 
Pres. ind. rp{B-w, J rub, subj. rplB-w, imp. rpiB-e, 
inf. rp{B-ew, part. rplB-ov. 
Imperf. ind. &rpif-ov, opt. rpiB-ouu. 
Fut. ind. (rplB-cw) rplyw, opt. rplporus, inf. rplper. 
1 Aor. ind. &rpipa, subj. rpip~w, opt. rpipasus, imp. 
tpipoy, inf. rpiva, part. rplpas. 
1 Perf. ind. (ré-rpiB-a) ré-rpip-a, subj. re-rplp-w 
imp. ré-rpid-e, inf. re-rpid-dvai, part. Te-rpig-ds 
1 Plup. ind. (é-re-rpiB-n) é-re-rplp-n. 


MIDDLE VOICE. 

Pres. ind. rp{Bouar. 

Imperf. ind. é-rpiB-duny. 

Fut. ind. rplpepe. 

1 Aor, ind. érpipduny. 

Perf. ind. ré-rpi-muar, -Wa, -rra, etc.; imp. 
ré-rpt-Wo, -pOw, etc.; inf. re-rpl-p8a:; part. re-Tpim- 
pévos ; subj. re-rpiu-~névos &; opt. re-vpip-pévos efny. 

Plup. é-re-rplu-pny, -Wo, -1o0, etc. 

3 Fut. ind. re-rplpouas. 


PASSIVE VOICE. 

1 Aor. ind. (é-rp{B-Onv) é-rplp-Sny. 

1 Fut. ind. rpip-@hoomai. 

2 Aor. ind. é-rplB-nyv. 

2 Fut. ind. rpip-foopa. 

Verbal Adj. (rpiB-rds) tpim-r6s, -f, -dv 5 Tpix-réos, 

-éa, -dov. 

N.B.—The sin tplBw is long, except in the perfect 
and second aorist, and in compounds formed from 
the second aorist. 


(b) Impure Characteristic wr; fut. -o. 
Active. Middle. 
Pres, séwrw, J knock. KOWT OMA. 
1 Perf, néxopa. céxoupar (like rérpipuas). 
2 Perf. xé-xomwa(Hom.). 1 Aor. éedpOny. 


Passive. 


Fut. «dw. xdpouat, 1 Fut. xopbrfroua. 
1 Aor, &xowa: exovdunv. 2 Aor. éxdxrny. 
3 Fat. xexdvoua. 2 Fut. comjoopay. 


Verbal Adj. xowrds, owréos. 


So conjugate xdu-w-r-w, I dend, fut. xduyo, aor. 
Yxauya, perf. mid. or pass. xérauma (instead of 
kéwapu-yar), 
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EXERCISE IN PARSING. 
Give the parts and the meaning, and explain the 
formation of — 


Kéxapyet. xexappudvor eloly. rpéww. xexdWouat. 
vérpipa:, tplpaiuc:. rerpipoluny. tpierdos. Logrypat. 


weccplSira. Expiyor. Kéepaya. EdArwov. eypacov. 
eogiyptvos. Ipuona. 
VOCABULARY. 
Aidy, -@vos, 6 Kal 4, age, Kadvwrw,I hide; xpirra, 
an age. I conceal. 
*Adrelpw, I anoint; df Karadrelww, I leave, I leave 
arelow, I blot out. behind. 
"Exapewdvbas, -ov, 6, TpeoBeirns, -ov, 6, & 
Epaminondas, messenger ; in the plur. 
Evpialdns, -ov, 6, Euripi- of xpeoBeis, -éwy. 
des. IipoAe(xw, I abandon. 


‘Plxrw, I cast. 
ébalyw, I show. 
$Odvos, -ov, 6, envy. 


@dn7w, [bury ; cvvOdrre, 
I bury with or at the 
same time. 

@nBaios, -ov, 6,a Theban. 


EXERCISE 103. 


Translate into English :— 

1. ‘O mais rhy émioroAyy eyeypdon. 2. Ol wordusor 
wperBeis ets thy wédw Ewenav. 3. Tas Trav orovdalwy 
pirdias 00S by 6 was aidy efarelpeey. 4. TloAAdKis 
opyh &vOpamrwy vouv etexdrAvpey. 5. Te "Ewanecvdvdou 
cémars cuvdbape thy Stvauiw trav @nBalwy 6 Kaipds. 
(i. Evperians é€v Maxedovlg ré€amra. 7. @eds rots 
avOpdiros ro wéAAov KendAuper. 8. ’Akovoas addy 
MéAos teppbelns ky. 9. Oi orpari@ra: ras rdtes 
kar éActroy. 


N.B.— The optative with by sometimes expresses 
possibility ; and the aorist is wsed of constantly 
repeated actions in a “gnomic”™ (or “ proverbial”) 
sense, where in English we should use the present. 


EXERCISE 104. 


Translate into Greek :— 

1. The letter has been written by the boy. 2. 
The boy wrote the letter. 3. The boys have written 
the letter. 4. Ambassadors were sent into the city 
by the enemy. 5. Wine often shows what man has 
concealed in his heart. 6. The future has been 
hidden from men by God. 7. The Lacedemonians 
brought up their children in rough customs. 8. A 
beautiful song delights us. 9. The enemy destroyed 
the city. 





KEY TO EXERCISES, 

Ex. 98.—1. True beauty, which takes ite source from divine 
communion, neither toil nor hunger, nor any neglect (on the 
one hand) nor time (on the other) wastesaway. 2. Friendships 
(.¢., frsends) seek to gasimilate habits. 8. You could hardly 
make your praises equal to the virtues of the good. 4. O boy, 
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emulate good and prudent men. 65. Fortune often restores those 
who are iu evil plight. 6. A multitude of troubles darkens the 
life of man. 7. Let young men strive after wisdom. 


EX. 94.—1. 'Amaupots 1d e@dvos. 2. ’Auavpot ro oOdvoe, 8. 
Ot watdes 74 ypduuara fyrotev. 4. 'O Aarts dvOpuwovs TudAni. 
5. 'HAevOdpou rove aixucdwrous. 6. 'EAcvOepoies rovs waidas. 
7. "HAevOepous tov watépa aixudAwroy. 8 Tods xaxois rodiras 
opG0t. 9. "H audAcca rou Biov rove dvohrovs rupAct. 10. ‘Etvd- 
Aovrny rove didous. 


Ex. 95.—1. When you are unable to use your wealth, in what 
respect do you differ from a poor man? 2. A kind word heals 
soirow, 3. All mortals are pleased by being honoured. 4. 
Men contrive many things. 5. He is happy who hath means 
with prudence, for he uses them well. 6. The good man tu 
honoured by all. 7. The couriers did not use sandals on their 
journeys. ‘ 


Ex. 96 —1. 'Hxpow. 2. "Hxpowvro. 8. "Hxpoaro. 4. 'Axpoaras. 
5. Mnxavwrra. 6. 'Exnyavwrvro, 7. Xpyrat. 8. Xpyrborv. 9. 
Xporrar. 10.’Expw. 11.’Expyro. 12. "Expwvro. 18, ’Advve- 
Teis TH of OVaig copws xpycbar. 14, Maxdpiol iow of TH ovalg 
copws xpwrrat, 


Ex. 97.—1. Make the good mana companion. 2. It behoves 
the strony man to be gentle, that his neighbours may reverence 
rather than fear him. 8. Tattlers are disbelieved, even though 
they speak the truth. 4. The Persians were hated and derpised 
by the Greeks, 5. He who does no wrong needa no law. 6. 
Troy was besicged by the Greeks for ten years, 7. Let no one 
fear death, the end of evils. 


Ex. 98.—1. Mi xaradpovetre GAAHAOUS. 2. "Amorouvra. 8. 
Karadpoveis rovs xaxovs. 4. Karappovwy xaredpovetro. 5. 


"Adtcet. 6. Ot adccovvres adixovvras aro. 7. PoBotwrar 
Odvarov, aréAvow Kaxwy. 8. Oi modtrac PoPovyras mH fh weALS 
TmoAcopenrar. 9. AAnBevoucry. 


Ex. 99.—1. We are sluves to the flesh and the passions. 
2. We free our friends, but subdue our foes. 8. Be not proud 
of thy wisdom, thy strength, or thy wealth. 4. May he who 
is high-minded be humbled. 5. Those who oppose good men 
deserve to be punished. 6. Thé soldiers were enslaved by the 
barbarians, 7. May all bad men be punished. 


Ex. 100.—1. Oi xaxot 17 capxi 8ovAotwrac. 2. Sb drcvOepoie 
TOUS éxOpovs, exetvor OUK cAevOepovar TOUS didovs. 8. Tavpovrat 
Ty ovaiq. 4. Ot Kaxoi évayriotyrar Tois ayaboics, of 8@ ayaGoi 
paxdpiol eiaw. 5. 'E¢nucovvro. 6. Zymscovwrar. 7. 'E¢nucov- 
weOa. 8. 'Egnucovade. 9. ‘O yaupwmevos tw mAovTw Taxt 
TOMELVOLTO. 


Ex. 101.—1. Leonidas and his men died fighting bravely. 
2. Fortune has restored many in adversity. 8. Fortune trips 
up those whom she has exalted. 4. All things are easy for God 
to accomplish. 5. Never allow unskilful men to judge. 6. 
The poet has made Ulysses, the most eloquent (of men), the 
most silent. 7. Good men will adorn their country. 8. Many 
who have acquired great wealth still do not use it out of 
stinginess. 9. The couriérs did not use sandals upon their 
journeys. 10. The physicians will heal the wounds. 11. The 
tongue which has acquired seasonable silence brings honour 
both to young and old. 12, No one gained praise by pleasures. 


wae 102.—1. Ot ayabol rots ayabovs ee Kat Tipwoer, 

2. Ot yevvator veaviat ry dperp amedovbjcovery, 8. ‘AAdganipos 
; Tov Maxedévwy Bacirede évienoe Aapeioy toy Trav THepowy 
Barada. 4. Ol wodtrat roy orparnydy peydAns Tiny iélocar. 
5. 'O wéAquos thy wéAww wokAmy moAtTav dxipwoev. 6. O 
sroAduros dveciOnoay. 7. Oi larpel ro dAxos Hadoavro,” 8. Ovédeis 
éwatvow Tais yeovers ericera:,. 9. Lévra ed rerdderres. 
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SPANISH.—IX. 

[Continued from Vol. VII, p. 873.) 
OONJUGATIONS OF REGULAR VERBS (continued). 
THE PASSIVE VERB (continue). 

INsteaD of employing the auxiliary verb ser (to 
be), and the participle of the verb agreeing with 
its nominative, the personal reflective pronoun se is 
often used in the third person singular and pluru] 
with the proper tense of the active verb. ‘Thus, we 
may say, el libro ha sido hallado, o7 el libro se ha 
hallado (literally, the book has found itself), and 
both forms are to be rendered in English, the book 
has been found. This is a very important rule of 
Spanish grammar, and must be kept in mind by the 


student. 

VOCABULARY. 

Creer, to believe, to Liamar, to call, to 
think, necenee. 


Doblar, to double, to Lienar, to fill 
Piofeeia, prophecy. 


Abrir, to open. 

B -tella, bottle. 

Clamor, noise, clam- 
our. increse. 


Coutinuar, to con- Engafar, to dececve. Puerta, door. 
tunite. Escuela, school. Unar, to 28r. 
Hunno, smoke. Vender, to sell. 


In many of the following sentences the nominative 
will be found placed after the verb, this being a very 
common order of construction in Spanish, especially 
in sentences in which se, with the active verb, 1s 
used in place of the passive verb. 


EXERCISE 34. 

Translate into English :—- 

1. Esta muger se llama Marin. 2. Se cree. 3. 
Este vino se vende 4 tres pesos Ja botella. 4. Se 
enagafia V. 5. 1 Qué libros se usan en esa escuela? 
6. Las botellas se llenaran de agua. 7. Se lend 
toda la ciudad de humo. 8. Aqui se habla el 
Frances. 9. Se abrira la puerte. 10. Las casas 
se quemaron. 11]. Aqui se venden libros. 12. Se 
cumplen las profecias. 13. Este hombre se Nama 
Pedro. 

EXERCISE 35. 

Translate into Spanish :— 

1. Here French is spoken. 2. Knock (Jlamdd), 
and it shall be opened to you. 3. The clamour is 
doubled. 4. Are gold pens used? 5. The bottles 
will be filled with (de) wine. 6. The house will be 
filled with smoke. 7. The doors will be opened. 
8. The prophecy is fulfilled. 9. The houses are 
burned. 10. Here hooks are sold (pres.). 11. This 
wine is sold at two shillings n bottle. 12. The letter 
will be continued. 13. All the gates were opened 
(perf. def.). 

The passive verb is sometimes formed by the 
auxiliary verb estar, instead of ser, as :—El caballo 
esté lastimado, the horse is injured; la casa esti 
mal construida, the house is badly built. 

Verbs are conjngated interrogatively, by placing 
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the pronoun after the verb; and negatively, by 
placing the adverb no before the verb; as:— 
gAmo yo? love If or dol love? El nd come, he does not eat. 

If an objective pronoun come before the verb, 
the negative xo is then placed immediatcly before 
such pronoun, as :— ; 

i No lo habeis olda? have ye not heard it ? 
Yo no le vi, / saw him not. 

One of the most important rules in Spanish 
syntax is that by which a noun in the objective 
case, if it be a person, or inanimate thing per- 
sonified, and the direct object of a verb, is to be 
preceded by the preposition d. Thus “John loves 
his brother” would be in Spanish, Juan ama & su 
hermano, and not Juan ama su hermano; “ Peter 
slew the barber” would be, Pedro mato al barbero,* 
and not Petro maté el barbero. 


VOCABULARY. 


Deudor, debtor. Perdonar, tofergire, Robar, to rob. 


Honrar, to honour, to pardon, Sunur,to heal,tocure. 

Matar, toslay,fohill. Recompensar, to re- Temer, to feur. 

Noche (fein.), night. ward. Visitar, to visit, 
EXERCISE 36. 


Translate into English :— 

1. El padre ama 4 5us hijos. 2. Hl médico sana 
4% losenfermos. 3. Perdonamos & nuestros deudores. 
4. Dios ama 4 los que son buenos, 6, Ella tema al 
Americano. 6. El juez perdon6é al hombre que robo 
al padre de Pedro. 7. Mi criado maté 4 su padre. 
8. Perdoné & todos mis deudores. 9. Pedro me ama 
como 4 un hermano. 10. Visitaremos al presidente 
esta noche (to-night). 11. Recompensaré al que 
me honra. 

EXERCISE 37. 

Translate into Spanish :— 

1, We honour the judge. 2. This judge fears 
not God. 3. I forgive my debtors. 4. They called 
the painters. 5. The physician will heal many 
sick (persons). 6. They robbed the woman whom 
we rewarded. 7. Honour ye your parents ( padres). 
8. I love thee like (como) a father. 9. The ladies 
will reward their female servants. 


IRREGULAR VERBS. 

The irregular verbs in Spanish are such as do not 
conform exactly in their manner of conjugation to 
the model verbs (amar, comer, vivir). The devia- 
tions of each irregular verb are in most cases but 
slight, yet important to be known, as most of the 
irregular verbs are in general use. 

There are thirty-nine of the different irregular 
verbs: seven of the first conjugation, seventeen of 
the second, and fifteen of the third. Many of 

*This rule applies only to rational beings or personifiel 


objects; thus we cannot aay, amo d la verdad, but amo ia 
verdad, ‘1 love the truth.” ‘ 
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these differ but very slightly from each other. All 
the irregular verbs are conjugated like some one of 
these thirty-nine forms. Four of these—viz., aver, 
ser, estar, and tener—have already been conjugated. 

Those verbs which undergo slight changes in the 
verb-roots or verb-endings of certain tenses or 
persons of tenses are not on that account deemed 
irregular, since these changes take place solely to 
preserve regularity and uniformity of sound, which 
would be dissimilar in some cases if these changes 
did not take place. Both regular and irregular verbs 
undergo such changes when required by the rules 
of pronunciation. 

Remark.—In the following conjugations of the 
irregular verbs, those persons of the moods and 
tenses only which deviate from the regular conjug- 
ation are given. Thus, in the first verb, andar, no 
tense of the indicative mood except the perfect 
definite is given, because this verb is conjugated 
regularly in the other tenses of this mood. The 
student is therefore to remember that all moods, 
tenses, and persons not included in the conjugation 
are regular. We have, however, in all cases given 
the participle and gerund, whether tormed regularly 
or not. 


IRREGULAR VERBS OF THE FIRST CONJUGATION. 


1, The irregular verb andar, to walk, is thus 
conjugated :— 

IxF, Past Purticiple. Andado,—-Gerwad. Andando. 

Inp. Perfect Definite. Anduve, unduviste, anduvo ; anduvi- 
nos, anduvisteis ; anduvieron, 

Sus, Imperfect. Anduviera or anduviese, anduvieras or andu- 
vieses, anduviera or anduviese ; anduvieremos or anduviesemos, 
anduviérais ov anduviéseis, anduvieran or anduviesen —First 
Fusure. Anduviere, anduvieres, anduviere, anduvieremos, 
anduviereis, anduvieren. 


2. The irregular verb curfar, tu relate, is thus 
conjugated :— 


Ixr. Past Participle. Contado. —Gerwid. Contando, 


7 Isp, Present. Cuento, cuentas, cuenta ; ——-, ——, cuentan 
. Ivp, Cuente, cuenta, cuente ; ——, ——, cuvnten. 
Sus, Present. Cuente, cuentes, cuente ; ——, ——, cuenten, 


This verb changes 0 of the verb-root into we, in the 
three persons singular and third person plural of the 
present indicative, imperative, and present sub- 
junctive. 

3. The irregular verb dar, to give, is thus con- 
jugated :— 

Inv, Past Participle. Dado,—Gerund. Dando, 

Ixp. Present. Doy (no other Persons irregular).—Perfeec 
Definite. Di, diste, did; dimos, disteis, dieron. 

Sus, Imperfect. Diera or diese, dieras or dieses, diera or 


Qiese ; dférnmos or diéseinos, diérais or diéseis, dieran or diesen. 
—First Future. Diere, dieres, diere ; dieremos, diéreis, dieren. 


4, The irregular verb jugar, to play, is thus con- © 


jugated :— 


Ix. Past Participle, Jugado,—Gerund. Jugando, ' 
InD. Presen. Juego, Jaegas, juega ; ——-, ——, juegan.. 
Imp, Juegue, juega, juegue; ——, ——, jueguen, 

Sus, Present, Juegue, juegues, juegue ; ———, ——, jreguen. 
This verb takes ¢ before g of the verb-root in the 
three persons singular and third person plural of 
the present indicative, the imperative, and present 
subjunctive. 

5. The irregular verb tentar, to try, to tempt, is 
thus conjugated :— 

IxF, Past Participle. Tentado.—Gerund, Tentando, 

Inv, Present. Tiento, ticntas, tienta ; ——, ——, tientan. 

Ivup. Tiente, tienta, tiente; ——, ——, tienten. 

Sus. Present. Tiente, tientes, tiente; ——, ——, tienten. 
This verb takes i before e of the verb-root in the 
same persons and tenses as are irregular in the 
preceding verb. 

6. The irregular verb errar, to err, is thus con- 
jugated :— 

Ixr. Past Participle, Errado.— Gerund. Errando. 


Inv. Present. Yerro, yerras, yerra ; ———, ——, yerran 
Imp. Yerre, yerra, yerre; --—, —~—, yerren. 
Sus. Present. Yeire, yerres, yerre; ——, ~—, yerren, 


This verb is irregular in the same persons and 
tenses as tentar, and takes y before e of the verb- 
root in all the irregular persons. 


IRREGULAR VERBS OF THE BEOOND CONJUGATION. 


7. The irregular verb caber, to be contained, to 
have room, is thus conjugated :— 


InF. Past Participle. Cabido.—Gerund. Cabiendo. 

Ixp, Present. Quepo (no other Persons irregular).— Perfect 
Definite. Cupe, cupiste, cupo ; cupimos, cupisteis, cupieron.— 
Furst Future. Cabre, cabras, cabra ; eabremos, cabreis, cabran, 

Iup, Queya, ——, quepa ; quepamos, ——, quepan, 

Sus, Present. Quepa, quepas, quepa; qilepainos, quepdis, 
quepan,—TI imperfect. Cupiera, cabria, or cupiese; cupieras, 
cabrias, or cupieses ; cuplera, cabria, or cupiese, Cupiéramos, 
cabriamos, or cupiesemos; cupiérais, cabriais, or cupiéseis ; 
cupieran, cabrian, or cupiesen.— Firet Future. Cuplere, 
cupieres, cupiére ; cupiéremos, cupiéreis, cupieren. 


8. The irregular verb caer, to fall, is thus con- 
jugated :— 

IxF Past Participle. Caido,—Gerund. Cayendo, 

IND, Present, Caigo (no other Persons irregular). 

Ivp. Caiga, ——, caiga; caigainos, ——, caigan. 

Sup. Present. Caiga, caigas, caiga ; caigamas, caigaia, caigan. 
This verb takes ig after the verb-root in the first 
person singular of the present indicative, in the first 
and third persons singular and plural of the im- 
perative, and in all the persons of the present 
subjunctive. 

9. The irregular verb hacer, to make, to do, is thus 
conjugated :— 

In‘, Past Participle. Hecho,—Gerund, Haciendo. 

Inp. Present. Hage (no other Persons trregular).— Perfect 
Definite. Hice, hiciste, hizo; hicimos, hicistele, hicteren.—- 
First Future. Haré, haras, hard; haremos, haréis, hardn, 

Iup, Haga, haz, haga; hagamos, ——, hagan. 
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Sos. Present. Haga, hagas, haga; hagamos, hagais, hagan.— 
Imperfect. Hiciera, haria, or hiciese ; hicieras, hurfas, or hicie- 
nea; hiciera, haria, or hiciese. Haciéramos, hariamos, or 
hiciésemos ; hicidrais, hariais, or hiciésels.; hicieran, harian, or 
hictesen.—Firet Futwre. Hiciere, hicieres, hiciere ; hicieremos, 
hiciéreia, hicieren. 

Satisfacer, one of the compounds of the verb hacér, 
has in the second person singular of the imperative 
mood both satisfaz and satisface. 

10. The irregular verb mover, to move, is thus 
conjugated :—- 

Inr. Past Participle. Mavido.—Gerund., Movienda, 

Inpb. Present. Muevo, mueves, mueve ; ——, ——, mucyven, 

Imp, Mueva, mueve, nueva ; ——, ——, Innevan. 

Bus. Present. Mueva, muevas, nueva ; ——, ——, muevan, 
rhis verb changes v of the verb-root into we in the 
three persons singular and third person plural of 
the present indicative, the imperative, and present 
subjunctive. 

11, The irregular verb oder, to smell, is thus con- 
jugated :— 

Ine, Past Participle. Olido.—Gerund. Oliendo. 

Inp. Present. Huelo, hueles, huele ; ——, ——, huelen, 

Imp, Huela, hnele, huela; ——, ——, huelan. 

Sup, Present. Huela, huelas, huela; ——, ——, huelan. 
This verb changes as the preceding, and also takes 
& at the beginning of the irregular persons. 

12. The irregular verb parecer, to seem, is thus 
conjugated :— 

Inr. Past Participle. Parecido,—Gerund. Pareciendo, 

Inv. Present. Parezco (10 other Persons irregular), 

Iup, Parezca, ——, parezca; parezcamos, ——, parezcan. 

Sus, Present. Pareaca, parezcas, parezca ; parezcamos, parez- 

cis, parezean, 
This verb, and all others ending in -acer, -ece”, and 
-ocer (except hacer and cocer, and, of course, their 
compounds), take 2 before ¢ of the verb-root when 
the verb-ending begins with @ or 0. This can only 
occur in the first person singular of the present 
indicative, the first and third persons singular and 
plural of the imperative, and all the persons of the 
present subjunctive, 

13. The irregular verb poder, to be able, is thus 
con}agated :— 

Inr, Past Participle. Podido.- Gerwud. Pudiendo, 

Inp. Present, Puedo, puedes, puede ; ——, ——, pueden,— 


Perfect Definite. Pude, pudiste, pudo; pudimos, pudisteis, 
pudieron.— First Future, Podré, podris, podri; podremos, 
podréia, podrin. 

Sua, Pressut. Pueda, puedas, pueda ; ——, ——, puedan.— 
Imperfect. Pudiera, podria, or pudiese; pudieras, podrias, or 
pudieses ; pudiera, podrfa, or pudiese. Pudieramos, podriamos, 
or pudiésemos; pudiérais, podiiais, or pudiéseis; pudieran, 
podrian, or pudiesen.—First Future. Pudiere, pudieres, pudiere; 
pudiéremos, pudiéreis, pudieren, 


14. The irregular verb poner, to place, to put, is 
thus conjugated :— 


Inv. Past Participle. Puesta,—Geruni, Poniendo. 
Inna. Present. Pongo (no other Persons irregular).—lerfect 
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Definite. Puse, pusiste, puso; pusimos, pusisteis, pusieron.— 
Firat Future, Pondré, pondrés, pondra ; poudremos, pondreéis, 
pondran. 


' Imp. Ponga, pon, ponga ; pongainos, ——, pongan. 


Sun. Present. “Ponga, pongas, ponga; pongamos, pongéis, 
pongan.—Imperfect. Pusiera, pondria, or pusiese; justeras, 
pondrias, or pusieses; pusiera, pondria, or pusiese. Pusiéra- 
nos, pondriamos, or pusiésemos; pusiérais, pondiias, or 
pusiéseis; pusieran, pondrian, or pusiesen,-—First Future. 
Pusiere, pusieres, pusiere ; pusiéremos, pusiéreis, pusieren. 


15. The irregular verb querer, to be willing, to 
wish, is thus conjugated :— 


Inr. Pust Participle. Querido.—Gerund, Querieudo, 

IND, Present. Quiero, quieres, quiere ; -——-, ——, quieren.— 
Perfect Definite. Quise, quisiste, quiso; quisiinos, quisisteis, 
quisieron.—First Future. Querre, querras, querra ; querremos, 
querréis, querran. 

Imp. Quiera, quiere, quiera ; ——, ——, quieran, 

Sus. Present. Quiera, quieras, quiera ; ——-, ——, quieran. 
—Imperfect. Quisiera, querria, or quisiese ; quisieras, querrias, 
or quisieses; quisiera, querria, or quisiese. Quisiéramos, 
querriamos, or quisiésemos ; quisiérais, querriais, or quisiéseis ; 
quisieran, querrian, or quisiesen.—First Future. Quisiere, 
quisicres, quisiere ; quisiérémos, quisiéreis, quisieren. 

16. The irregular verb saber, to know, is thus 
conjugated :— 

Inv, Past Partiviple..Sabido.—Gerund. Sabiendo. 

Inv, Present, 8é(no other Persons irregular).— Perfect Definite. 
Supe, supiste, supo; supimos, supisteis, supieron, ~- First 
Future. Subré, sabras, sabri; sabremos, sabréis, sabran, 

Imp, Sepa, ——, sepa; sepamos, ——, sepan. 

Sus, Present. Sepa, sepas, sepn; sepamos, sepais, sepan.— 
Imperfect. Supiera, sabria, or supiese; supieras, sabrfas, or 
sUpieses ; stipiera, sabria, or supiese. Supiérainos, sabriatous, 
or supiésemos ; supiérais, sabriais, or supiéseis; supieran, 
sabrian, or supiesen.—First Future, Supiere, supieres, supiere ; 
wupieremos, supiereis, supieren. 


17. The irregular verb tender, to tend, to extend, 
is thus conjugated :— 


InFr. Past Participle. Tendido.—Gerund, Tendiendo, 

Inv. Present, Tiendo, tiendes, tiende ; ——, ——, tienden, 
Imp. Tienda, tiende, tienda; ——, ——, tiendan. 

Svs, Present. Tienda, tiendas, tlenda ; ——, ——, tiendan. 


18. The irregular verb traer, to bring, to carry, is 
thus conjugated :— 

InF. Past Participle. Traido.—Gerund, Trayendo. 

IND. Present. Traigo (no other Persons trreqular).— Perfect 
Definite. Traje, trajiste, trajo; trajimos, trajisteis, trajeron. 

Imp, Traiga, ——-, traiga; traigamos, ——, traigan. 

Sus, Present. Traiga, tratgas, traiga; traigamos, traigdis, 
truigan.—Imperfect. Trajera or trajese, trajeras or trafeses, 
trajera or trajese ; trajérainos or trajéyemos, trajérais or traje- 
seis, trajeran or trajesen.—First Future. Trajere, c.*jeres, 
trajere ; trajéremos, trajéreis, trajeren. 

19. The irregular verb valer, to be worth, is thus 
conjugated :— 

Inr. Past Participle. Valido.—Gerund. Valiendo. 

Ind. Present, Valgo (20 other Persons trregular).—First 
Future. Valdré, valdras, valdra; valdreimnos, valdreis, valdran. 

Imp. Valga, ——, valga; valgamos, ——, valgan. 

Sus. Present. Valga, vaigas, valga; valgamos, valgdia, valgan. 
— Imperfect. Valdria, valdrias, valdria ; valdriamos, valdriais, 
valdrian. 
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20. The irregular verb ver, to see, is thus con- 
jugated :— 

Inr. Past Participle. Visto.—Gerund. Viendo. 

Inp. Present. Veo (no other Persons irregular).—Imperfect, 
Vela or via, velas or vias, vefa or via ; veiainos er viamos, velais 
or Viais, velan or vian, 

Imp. Vea, ——, Vea; veamos, ——-~, vean. 

Sus. Present. Vea, veas, vea; veamos, veais, vean. 


IRREGULAR VERBS OF THE THIRD CONJUGATION, 
21, The irregular verb adgquirir, to acquire, is 
thus conjugated :— 


Inv. Past Participle. Adquirido.—Gerund. Adquiriendo, 


Inp. Present. Adquiere, adquieres, adquiere ; ——, ——, 
adquieren. 

Imp, Adquiera, adquiere, adquiera ; ——, ——, adquieran, 

Sus. Present. Adqmera, adquieras, adquiera; ——, ——, 


wiquieran, 


22. The irregular verb asir, to seize, is thus con- 
jugated :— 


Inv. Past Participle. Asido.—Gerund. Asiendo. 

Inp, Present, Asgo (no ather Persons irregular). 

Imp, Asga, ——, usya ; asgaimos, ——, aggan. 

Sus. Present. Asga, asgas, asga; asgamos, asgais, asgun. 


The verb is but little used in those persons of tenses 
that are irregular. 

23. The irregular verb bendecir, to bless, is thus 
conjugated :— 


Inr. Past Participle. Bendecido.—Gerund. Bendeciendo. 

Inp. Present. Bendigo, bendices, bendice ; ——-, ——, ben- 
dicen.— Perfect Definite. Bendije, bendijiste, bendijo ; bend)ji- 
inos, bendijisteis, bendijeron. 

Imp. Bendiga, bendice, bendiga; bendigamos, ——-, hen- 
digan. 

Sup. Present Bendiga, bendigas, bendiga; bendigamos, 
bendigais, bendigan.—Imperfect. Bendijera or bendijese, \en- 
dijeras or bendijeses, bendijera or bendijese; bendijéramos or 
hbendijésemos, bendijerais or bendijéseis, bend{jeran or ben- 
dijesen,—First Future. Bendijere, bendijeres, bendijere ; bendi- 
jéremos, bendijérais, bendijeren,. 


Maldecir, to curse, is irregular in the same per- 
sons and tenses as bendecir. 

24. The irregular verb decir, to say, is thus con- 
jugated :— 

InF. Past Participle. Dicho.—Gerund. Diciendo. 

Inn, Present. Digo, dices, dice; ——, ——, dicen. —Perfect 
Definite, Dijc, dijiste, dijo; dijimos, dijisteis, dijeron.—First 
Future, Diré, dirds, dird ; diremos, diréis, diran. 

Imp. Diga, di, diga; digamos, ——, digan. 

Sup. Present. Diga, digas, diga; digamos, digais, digan.— 
Mnperfect. Dijera, dirfa, or dijese; dijeras, dirias, or dijeses ; 
lifera, diria, or dijesc. Dijéramos, diriamos, or dijésemos ; 
(ijérais, dirfais, or dijéscis; dijeran, dirfan, or dijesen,—First 
Future, Dijere, dijeres, dijere ; dijéremos, dijéreis, dijeren, 


Contradecir, desdecir, and predecir end their 
second person singular of the imperative in -tce ; 
a8, oontradice, desdice, predice. In other respects 
they are conjugated like decir. 

26. The irregular verb dormir, to sleep, is thus 
conjugated :— 


Inr. Past Participle. Dormido.—Gerund. Durmiendo. 

Inp. resent, Duerino, duermes, duerme ; ——, ——, duer- 
men.—J’erfect Definite. ——, ——, durmio; ——, ——, dur 
miéron. 

Imp. Duerma, duerme, duerma ; durmamos, ——-, duerman. 

Sus, Present. Duerina, duermas, duerma; durmamos, dur- 
mais, duerman.—ZJmperfect. Durmiera or durmiese, durmieras 
or durmieses, durmiera or durmiese ; durmiéramos or durmic- 
semos, durmiérais or durmidseia, durmieran or durmiesen.— 
Fist Future. Durmiere, durnieres, durmiere ; durmiéremos, 
durmiéreis, durmieren. 


26. The irregular verb erguir, to stand erect, is 
thus conjugated :— 


InF, Pust Participle. Erguido. - Gerund, Irgulendo, 

Inv, Present. Hiergo or yergo, hirgnea, hiergue ; ——, ——, 
hierguen,—Perfect Definite. ——-, ——, irguid; —-, —, 
irguicron. 

Imp. Hierga or yerga, hiergue, hierga ; irganos, ———, hiergan 

Sus. Present. Hierga or yerga, hiergas, hierga; irgainos 
irgais, liergan.—IJmperfect. Irguiera or irguicse, irguieras or 
irguieses, irguiera or irguiese; irguiéramos or irguiésemos, 
irguierais or irguieseis, irguieran or irguiesun.— First Future. 
Irguiere, irguieres, irguiere ; inguiéremos, irguidreis, irguieren. 


27. The irregular verb ineluir, to include, is thus 
conjugated :— 


Inr. Past Participle, Incluido.—Gerind. Incluy endo. 

Inp. Present, Lucluyo, incluyes, incluye ; ——, ——-, incluyen. 

Ime, Incluya, incluye, incluya; incluyamos, ——, incluyan, 

Sup. Present. Incluya, incluyas, Ineluya; incluyamos, in- 
cluyain, incluyan.—IJmperfect. Incluyera or incluyese ; in- 
cluyeras or incluyeses, incluyera or incluyese ; incluyérainos or 
incluyesemos, incluyérais or incluyéseis, incluyeran or jn- 
cluyesen,—First Future. Incluyere, incluyeres, incluyere ; 
incluyeremos, incluyéreis, incluyeren. 


2. The irregular verb i7, to go, is thus con- 
jugated :— ; 


Inr, Past Purtictple. Ido.- -Gerund. Yendo. 

Inp. Present. Voy, vas, va; vainos, vais, van.—Imperfect. 
Tbe, ibas, iba; {tbamos, ibais, iban.—Perfect Definite, Fui, 
fuste, fue ; fuimos, fuisteis, fueron, 

Imp. Vaya, ve, vaya ; vamos", id, vayan. 

Sus, Present, Vaya, vayas, vaya; vayamon, vayidis, vayan.— 
Imperfect, Fuera or fuese, fueras or fueses, fuera or fuese ; 
fuéramos or fuésemos, fuérais or fuéseis, fueran ur fuesen.— 
First Future. Fuere, fueres, fuere ; fuéremos, fuéreis, fucren. 


29. The irregular verb luci7v, to shine, is thus 
conjugated :— 


Inr. Past Participle. Lucido.—Gerund. Luciendo, 

Inp, Present. Luzco (200 other Persons irregular), 

Imp. Luzca, ——, luzca; luzcamor, ——, luzcan. 

Sup, Present. Luzea, luzeas, luzea; luzcauros, luzcais, luzcan. 


30. The irregular verb gir, to hear, is thus con- 
jugated :— 


Inv. Past Participle. Oido.—Gerund, Oyendo. 

Inn. Present. Oigo, oyes, oye ; ——, ——, oyen. 

Imp, Oiga, oye, oiga ; oigamos, ——, oigan. 

Sus, Present. Olga, oigas, olga; ofgamos, oigais, olgan. — 
Imperfect. Oyera or oyese, oyeras or oyeses, Oyera Or Oyese ; 
oyéramos or oyésemos, oyérais or oyéseis, oyeran or oyeson., 
—First Future. Oyere, oyeres, oyere; oyéremos, oyéreis, nyeren. 


* Sometimes rayamos, though this form is now seldam used.’ 
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31. The irregular verb producir, to produce, is 
thus conjugated :— 


Inr. Dast Participle. Producido.—Gerund. Produciendo, 

Imp. Present, Produzco (no other Persons irregular). — Perfect 
Definite. Produje, produjiste, produjo; produjimos, prodnjis- 
tela, produjeron. 

Imp, Produzca, ——, produzca; produzcamos, ——, pro- 
duzoan. 

Sua. Present. Produzca, produzcas, produzea ; produzcamos, 
produzcais, produzcan,—IJimperfect. Produjera or produjese, 
produjeras or produjeses, produjera or produjese ; produjera- 
mos or produjésemos, produjérais or produjeseis, produjeran 
or produjesen. —First Future. Produjere, produjercs, produjere ; 
produjéremos, produjéreis, produjeren. 


32. The irregular verb salir, to go out, is thus 
conjugated :— 

Ine. Past Purticiple. Salido —-Gerund. Saliendo, 

Inp. Present, Salgo (no other Persons irregular). — First 
Future. Saldré, saldras, saldra ; saldremos, saldréis, saldran. 

Imp, Salga, sal, salga ; salgamos, ——, salgan. 

Sus. Present. Salga, salgas, sulga; salgamos, salgais, salgan. 
—Imperfect. Saldria, saldrias, saldria; saldriamos, saldrfais, 
saldrian. 


33. The irregular verb sentir, to feel, is thus con- 
jugated :— 

Ine. Past Participle. Sentido.—Gerund, Sintiendo, 

Inv. Present. Siento, sientes, siente; —---, ——, sienten. 
—Verfect Definite. —~, ——, sintio ; ——, ——, sintierun. 

Imp. Sienta, siente, sienta ; sintamos, ——, sientan. 

Sus. Present. Sienta, sientas, sienta; sintamos, sintiis, 
sientan—Imperfect, Sintiera or sintiese, sinticras or sintieses, 
sintiera or sintiese; sintéramos or sintiésemos, sintiérais or 
sintiéseis, sinticran or sintiesen. — First Future. Sintiere, siu- 
tieres, sintiere ; sinti¢remos, sintiéreis, sintieren. 


34. The irregular verb serrir, to serve, is thus 
conjugated :—- 


Inv. Past Participle. Servido.—Gerand. Sirviendo. 

Inv, Present, Sirvo, sirves, sirve; ——-, ——, sirven.-— 
Perfect Definite, ——, ——, sirvio ; —, , Sirvieron. 

Imp. Sirva, sirve, sirva ; sirvamos, ——, sirvan, 

Sus. Present, Sirva, sirvas, sirva; sirvamos, sirvais, sirvan. 
— Imperfect. Sirvicra or sirviese, sirvieras or sirvieses, sirviera or 
sirviese; sirvieramos or sirviésemos, sirvierais or sirviéseis, 
sirvieran orsirviesen.,—First Future. Sirviere, sirvieres, sirvicic ; 
vervieremos, serviéreis, sirvieren. 





35. The irregular verb renir, to come, is thus 
conjugated :— 


Inv. Past Participle. Venido.—Gernund. Vinfendo, 

Inp. Present. Vengo, vienes, viene; --—, -——, Vienen.— 
Perfect Definite. Vine, viniste, vino ; vintinos, vinisteis, vinieron. 
First Future, Vendre, vendras, vendra ; vendremos, vendréis, 
vendran, 

Imp, Venga, ven, venga; vengames, ——, vengan. 

Sus. Present. Veuga, vengas, vengi; vengamos, vengiis, 
vengan.—IJmperfect. Viniera, vendria, or viniese; vinieras, 
yendrian, or vinieses ; viniera, vendria, or viniese. Viniéramos, 
vendiiamos, or viniésemos ; viniéraix, vendriais, or viniéseis ; 
vinieran, vendrian, or vViniesen.—First Future. Viniere, viuieres, 
viniere ; viniéremos, vimiercis, vinieren. 


KEY TO EXERCISES. 


Ex. 30.—1. Gol loves ns. 2. The painters love her. 3. The 
German loves truth. 4. They remain contented. 5, You seek 
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7. Ye speak English. 8. The 
9. My brothers do not drink 


repose, 6, Thou remainest sad. 
Frenchinan does net eat bread. 
wine, 10. You eat nothing. 11. Ye drink nothing. 12. Mary 
writes letters, 13, Ye write many letters. 14. You live in the 
city. 15. How do you like (find) thia bread? 16. Mary was 
weeping. 17. Peter was speaking. 18, The women were weep- 
ing. 1%. I was drinking wine. 20. James was drinking water. 
21. J was writing a letter. 22. Thon wast living in Madrtd. 
23. I was seeking repose. 24, He travelled through Spain. 25. 
I travelled through the United States. 26. John wept. 27. I 
read these books, 28. We drank wine and inflk. 29. I wrote 
two letters. 80. They wrote twelve letters. 81. They have 
refused him that favour. 82. John has refused me that favour. 
33. Hast thou travelled through Spain? 84. Have you not eaten 
bread’ $5. T have eaten inuch bread. 36. Has the judge ar- 
rived? 87. Have you found my lamps? 38. Have you travelled 
through the United States? 39. Till then we had not terminated 
our business. 40, Hadst thou not already lived in London? 
41, When I had found the treasnre I wrote letters to my friends. 
42. When we had spoken, our sisters wept. 43. We shall travel 
through England. 44. I shall eat this bread, 45. They will eat 
apples, 46, They will write letters, 47. My man-servant will 
carry the letters to the post. 48. They will have arrived at 
three o’clock. 49. Weep with those who weep. 50. Eat this 
bread. 61, Fulfil your promises. 62, Eat thou with me, 58, 
Eat thou with Peter. 54. Let the ladies read those books. 
55. Read this letter. 66. Speak Spanish. 657. Do not speak of 
this. 58. Thou mayest not-drink wine. 59. Ye may not weep, 
60. It is possible that thou mayest find a treasure, 61. It is 
probable that they may not fulfil their duties, 62. Oh that ye 
may find repose! 63. If Mary should weep, John would weep. 
64. Oh that men would fulfil their duties! 65, It is possible 
that they may not have found a treasure. 66, Oh that I had not 
spoken! 67. If John had not spoken, Mary would not have 
wept. 68. If they shall find a treasure to-morrow, they will 
write to us, 69, Permit me to read that book. 70. It was 
necessary tospeak tothem, 71. They were eating and drinking. 
72, Having found a treasure in the road, we carried it in the 
lawyer's house, 


Ex. 31,—1, Yo Noro. & Mi madre busea reposo. 8. 
Ella no halla reposo. 4. Hablan. 5. Hablas. 6. Lloran. 
7.4 Tablan VV. Espaftol? 8. Hablamos Espafiol. 9.'No halo 
reposo. 10. Bebes vino. 11. Bebo agua, 12, Como pan, 18, 
Juan Ive libros. 14, Leen libros, 15, {No respondos nada 
16, Bebemos vino, 17, Bebeis agua. 18. El medico vive en 
Londres. 19. Mis hijas viven en los Estados Unidos. 20. 
Cumples tn palabra. 21. Cumplo mis deberes, 22, Lieva- 
bamos mucho dinero, 238, Las seforas buscaban reporo, 
24, Yo Noraba, 25. Comfamos pan. 26. Vivian en Londres. 
27, Viviais en la ciudad, 28. Escribiamos cartas. 29 La 
Francesa no hallo reposo. 380. Viajamos por Inglaterra. 281, 
Hallaron un tesoro en el camine. 82, Comid pan y mantecu. 
38, Comieron azucar, 34. Juan no respondid nada, 386, V. 
vivio en Madrid. 36, He hallado mis tesoros, 37. ¢Ha lHegada 
el correo? 38, Hemnos hallado las cucharas. 89. ;Le habéis 
rehusado exe favor? 40. He cumplido mi palabra. 41, Han 
eumplido su palabra, 42. gHas comido mucho miel? 43. 
Hasta entonces habiais hablado Espafiol. 44. Ya havian 
comido cnando Hegamos. 45. Hasta entonces habian vivido 
en paz, 46. Cuando hubiste comido; tu padre Wego. 47. 
Viajaré por Espafia. 48. Hallara un tesoro, 49. Leerds esox 
libros. 50. Cumpliremos nuestras palabras. 51. Habré coinide 
& las dos. 52. El corréo habia llegado & las dos. 58. Bebeil 
agua, 654. Vivid en paz con todog los hombres. 55, Lea Marin 
mis cartas. 656. Cumplan los hombres sus deberes, 57, Coma 
Vv, manzanas y peras. 58. Lean VV. esa carta. 59, No léa V. 
ese libro. 60. Respondedme. 61. Escribidiles. 62. Eacriba. 
nos. 63, Es posibte que lean esos libros. 64. Probable es que 
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ella no le responda, 65. Si yo hallase libros, yo loa Iceria. 66. 
j Ojala ! no beblesen vino! 67, | Ojala no Iurage! 68. Precisy 
era que Maria no hablase altv. 69. Es posible que no haya 
Negado. 70, Era estrafo que no hubiesen hallado esos libros, 
71, Si mafiana legare Pedro, te escribiré. 72. 4 Me permitira 
V. leer esa carta? 73. Juan pretende no haber hablado. 74. 
Habiendo hallado uu libro le lei. 


Ex. 32.—1. How do you find yourself? 2. The lawyers conduct 
hemselves badly. 8. Ye behave yourselves badly. 4. The 
varpenter finds himself contented. 5. Peter praises himself. 
G. The general armed himself. 7. They saved themselves. 
3% Ihid myself. 9. We hid ourselves. 10. Oh that I might 
find myself withher! 11 Thy friends will assemble themselves 
in London. 12. Praise ye yourselves. 13. Let us arin our- 
selves. 14, Ari yourself. 15. 1 rejoice much. 16. The 
winter draws near. 17. You jest, 18. Peter complains. 1). 
Of whom do they complain? 20. L always rise at six o'clock. 
21. Would you not retire from the country? 22. They rejoice. 
23, Rejoice ye, 24. Let them rejoice. 25. Do not complain. 
26. Let us not meddle in the affairs of the judge. 

Ex. 33.—1. Pedro se porta bien. 2. Te portas bien = 3. 
Ellas se juntaron en Madrid. 4. Te amas. 5. La muger se 
escondio, 6. Se alaban mis hermanos. 7. Me alabo. 8. Nos 
amamos, 9. Se han portado mal. 10. | Ojala se portasen 


bien! 11. Bucondete, 12. Salvaos. 13. Alabese V. 14 Te 
burlas. 15. Se acerca la primavera. 16. Se quejan. 17. Te 
alegras. 18. Se ha levantado. 19. ¢Me he metido nunca ec: 


sus asuntos? 20. Me retirare. 


COMPARATIVE ANATOMY.—XI. 


(Continued from Vol. VIL, p. 878.) 
ECHINODERMATA (continued). 


TT will be seen that almost all the parts of the 
echinus are radially disposed, yet the individuals 
are separate and locomotive. We have, therefore, 
the radial structure, which is best suited to a fixed 
condition, and a vegetative habit, united with habits 
such as characterise the higher animals, for the 
echinus does nor float or move hap-hazard, as the 
free-swimming hydrozoon does, but evidently 
searches for food, and has a definite object in loco- 
motion. We might, therefore, expect that in this 
class we should find different grades, leading from 
a fixed condition, with its radial symmetry, up to 
the more perfect method of locomotion which 
accompanies an elongated form and a two-sided 
arrangement. 

We might expect that a radiate] animal was a 
fixed flower-like animal fallen from off its stalk. 
This we found to be the case with the Medusz, 
and we could trace the transformation in the life- 
history of theanimal. In the class Echinodermata, 
we may also find it is so, only we have to look not 
simply to the life-history of one animal, but to 
trace up the development of the different groups 
throughout the class. ‘The stone-lilies are such 
flower-like, almost fixed animals: they were very 
numerous in geologic times, and the hard joints of 
their lone .stalks affo.ded no small puzzle to 


geologists. The problem was solved by the dis- 
covery both of the whole fossil hard parts of the 
animal united, and also of some existing representn- 
tives of the order in tropical regions. The Crinoids, 
as they are called, grow like plants in the seas of 
the tropics. A stem of gelatinous matter encloses 
the closely applied hard joints, and bears on its 
summit a cup, walled in by more hard pieces, 
around whose edges long arms are developed. 
Their shape is too complicated for description here, 
but it suffices to say that the cup corresponds to 
the box of the echinus. An animal found in our 
own seas commences life like a stone-lily, and 
absolutely falls off its stem at a certain stage to 
commence a new locomotive life; it is known as 
the rosy feather-star (Antedon). 

The star-fish represents another type, and 
although its general form is so different from that 
of the echinus, it is not difficult to show how the 
one is allied to the other. If we suppose the 
echinus to be quartered, as we quarter an orange, 
by dividing it along the zigzag lines between the 
larger plates, and then each division opened, bent 
down, and flattened out, while the intermediate 
membrane is supposed to be indefinitely elastic, so 
as to stretch and cover in the upper part of the 
wwiaea¥ ace -ha-t2 © -—~- ~" star-fish. All the am- 
bulacra would be on the under side of the animal. 
The so-called eyes would be at the end of the rays, 
the madreporic plate being the only element left 
near its original position. This arrangement is 
exactly that found in the starfish, or asterias. 

The asterias, however, present many points of dis- 
similarity from the echinus, especially in relation to 
the alimentary canal. Canal it is not in the proper 
sense, for some have only one opening, through 
which the food is both received and ejected. Ten 
organs—two lying in each ray—empty themselves 
into the sides of the stomach. , The most singular 
thing is that the starfish, although so nearly allied 
to the echinus, presents not a trace of the singularly 
complicated apparatus of jaws and teeth which we 
have described as found in the latter animal. 
Near the echini come the sea-cucumbers, which 
resemble the echini in having avenues of tubular 
feet to walk with, but differ from them in having 
soft elongated muscular integuments, by the con- 
tractions of which they move. Sometimes the 
avenues of suckers in these animals are all brought 
together to one side, on which the creature crawls. 
We have thus an approach to the two-sided arrange- 
ment found in the snail. These animals have a 
curious system foreffecting the function of respira- 
tion. This is not done by exposing the juices of 
the body to the influence of the oxygen of the 
water by protrusions of their membranes externally, 
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but the water is forced into two organs which run 
up into the body, and which are so branched as to 
be called the respiratory trees. The water is forced 
into the branches of these trees by means of a 
muscular bulb at the end of the alimentary canal, 
into which the sea-water is received from behind 
by a wide opening, and then injected into the 
organs. This arrangement isthe aquatic represent- 
ative of the tracheal system in insects. 

We have no space left to dwell upon the nervous 
system of these animals, or on the curious develop- 
ment of many of them from larval forms quite 
unlike in shape from the mature animals, and 
which forms, contrary to what we might have 
expected, present a perfect two-sided symmetry. 

The orders into which the class is divided, 
and which we have cursorily described, are thus 
named :— 


1, Crinoidea = atone-lilies. 
2. Ophiurowea <= brittle-stais. 
8 Asterioilea = stat-fish, 
4. Echinojdea = sea-urchins, 
5. Holothuricidea = sea-cucumbeis. 
MOLLUSCA. 
LAMELLIBRANCHIATA. 


We must pass over a number of interesting 
groups of animals to devote what remains of our 
space to the two large and important groups of 
animals which are known as the Mollusca and the 
Vertebrata. Of the former, the simplest secrete a 
hard chalky substance in the form of two hollow 
saucer-shaped pieces, that fit more or less closely 
together along their edges, and which, therefore, 
when drawn together, can completely protect the 
animal, that lies wholly between them, from all 
injury. These are called Bivalre Molluscs. The 
shells are so united at one point in their circum- 
ferences as to play upon that point as a hinge, 
while the remainder of the two shells can be 
separated so as to gape more or less widely on the 
side opposite the hinge. In this manner the 
creatures can keep open house when their guests 
are likely to be those upon which they can prey, 
and can shunt their folding doors when they are 
themselves likely to be victimised. These shells 
are usually thick and heavy, especially in those 
species which are marine, for the wear and tear of 
the sea is greater, and the predatory creatures 
more powerful than those in fresh water. More- 
over, the box or house must be tolerably capacious, 
otherwise the creatures could not breathe while 
they were in a state of siege, and must surrender 
at discretion to the expectant Jobster or other frec- 
booter of the deep. It follows that this arrange- 
ment is not well suited to locomotion; and not 
being locomotive to any great degree, they are not 
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endowed with those perfect organs of sense that 
must be possessed by those animals which chase 
their prey. When organs of sense are possessed, 
they are usually collected on a protruded part of 
the body, and placed above the mouth, which opens 
at the front part. Such a projection, which sup- 
ports the eyes, feelers, ears, and smelling capsules, 
and contains a nervous centre conveniently and 
closely situated to these gateways of knowledge, 
is usually called a head. Now these bivalve 
molluscs are distinguished from the higher orders 
in having no heads, and are called acephalous. 
They have mouths, and a nerve-knot above this ; 
but the mouth is not prominent, and lies far within 
the shelly box, and often between soft projections 
of the body, which extend some distance beyond 
it. Their organs of sense are also very poor and 
imperfect; and when they are possessed at all, 
they are placed in other parts of the body. In the 
Lamellibranchiata, as these animals are called, the 
double shell is usually flattened as though the 
creatures had been squeezed by pressure applied to 
its sides, and this flattening is called, in the 
language of Comparative Anatomy, compression. 
Now, as these passive creatures, whether fixed or 
free, usually rest on the floor of the sea, it follows 
that they must lie, not on the edges, but on the 
flats of their shells ; and when thus lying, they rest 
habitually on one shell, and this shell is often so 
modified in relation to the other as to suit the 
lying posture, A similar instance of this effect of 
habit on the two-sided arrangement of the body is 
seen in the soles, turbot, etc., which constitute the 
family of fishes called Pleuronecticle, as contrasted 
with the equally flat rays. The depressed rays, 
lying with their backs uppermost, are quite sym- 
metrical; while the soles, resting on their sides, are 
quite distorted in shape, and the two sides differ 
in colour, Notwithstanding this tendency to one- 
sidedness inthe Lamellibranchiata, due to habit, 
most of them have nearly equal valves; and in 
none is the internal arrangement of organs much 
interfered with. 

The Lamellibranchiata are mainly characterised 
by their breathing organs, They have no fringed 
arms stretching away from the sides of the mouth; 
and their mantle not being sufficiently cffective as 
an organ of respiration, they have—developed from 
the body, and lying between the mantle-lined shells 
and the body mass—two sheets of membrane on each 
side. The relation-of these breathing plates is test 
seen in the illustration (Fig. 33, IV.), where there 
is a section given of the animal as it would appear 
if it were cut across so as to divide both shells. 
These gill-plates secure that the blood shall be well 
aérated, not only by exposing as large an amount 
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of surface as possible, but also by having gill-tubes, 
which run through the plates from one edge to the 
other, through which the water passes. As is 
usually the case with breathing surfaces in marine 
nnimals, the plates 
are covered with 
cilia, whose motion 
secures & constant 
change in the 
water. The gill- 
plates are very 
variously modified 
in the different 
families of Lamel- 
libranchiata; but 
they are constant 
throughout the 
class. 

In some, as the 
oyster, the mantle 
simply lines the 
shells and ends at 
their edges, so that 
the water has free 
entrance from all 
sides, In other 
families the mantle 
of one side passes 
across the aperture 
of the shell to be 
united at certain 
points, or along 
almost its whole 
length, to the man- 
tle of the opposite 
shell. In others the 
animal is not only almost entirely walled in by the 
union of the two lobes of the mantle, but part of 
this mantle is drawn out into two long tubes, one of 
which communicates with the chamber in which the 
gills lie, and the other with the smaller chamber 
into which the anus opens, and into which 
also the gill-tubes discharge the water. This 
last arrangement is carried to an extreme in those 
species which burrow and live in holes of the rock 
or mud at the sea-bottom. The only communica- 
tion which these have with the outer world is by 
means of their extended tubes or siphons, as they 
are called. In their case the two tubes are united 
into one sheath, although a partition passing down 
the double tube always keeps them functionally 
distinct. In these creatures the action of the cilia 
drives the water in one continuous stream from the 
gill chamber to the atrial chamber through the 
tubes ; and this motion necessitates a flow down 
one tube and up another. By this means floating 
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Tig. $38 —LAMELLIBRANC THIATA.—I Carpium. IT. Dirro, erpe virw, Il. 


IV DIAGRAMMATIC TRANSVERSE BECTION OF A LAMEL- 
LIBRANCH. V, ISOLATED ALIMENTARY CANAL OF A SOLEN. 


Refs, to Nos in Figs.—JII. 1, unmbo or elbow; 2, external ligament ; 
3, cardinal teeth of the hinge; 4, lateral ditto; 5, antenor ad- 
ductor ; 6, posterior ditto; 7, mantle lining; 8, the sinus 1V 
shell; 2, mantle; 8, gills; 4, heart folded over the intestine ; 5, 
foot inclosing folds of the intestine and vessels, 
stomach; 8, blind sac containing the endostyle; 4, 1utestine; 3, 
heart ; 6, anus; 7, 7’, membranous lips, 


food is passed along the gills to the mouth, which 
is situated at the lower end of the buried molluscs. 

The mantle is partly employed in secreting the 
shell. It performs this office in a very efficient 
manner, so as al- 
ways to allow for 
the growth of the 
animal and for the 
strengthening of 
the shell as the 
contained animal 
becomes more 
weighty, and there- 
fore liable to ex- 
perience more vio- 
lent collisions. The 
method of secre- 
tion is the follow- 
ing:—Round the 
edge of the mantle 
lobes, or at that 
part where they 
leave the shells, are 
situated a great 
number of glands, 
whence secretions 
of different sub- 
stances are poured 
out and mingied 
together, These 
glands secrete 
1 horny matter, a 
large quantity of 
carbonate of lime, 
and some pigment, 
Thus a fresh rim of 
hard matter is added at intervals tothe shell. The 
size, shape, markings, and colours of the shell are 
all determined by the edges of this mantle; and the 
whole of these characters differ so greatly in the 
different species, and the result is so beautiful in 
many, that a collection of shells is very interesting. 
The nucleus, or starting-point from which the 
formation of the shell proceeds, is called the umbo ; 
and the manner in which the additions are made is 
very various. Sometimes the mantle edge secretes 
a great deal of matter at one time of the year, and 
is nearly inactive, or only pours out a thin secretion, 
at another; and this will produce a shell with 
ridges and furrows parallel to the edges of the 
shell. Ifthe mantle secretes at certain points in 
larger quantity, and but little between these points, 
or if it be folded or puckered, and the folds remain 
so during the whole of the growth, then ridges and 
channels are formed, stretching continuously from 
umbo to margin. If the margin of the mantle is 


V. 1, mouth; 2, 
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much folded and thrust out during secretion, it 
sometimes results in long points or projections, 
wwhich reach far beyond the rest of the outside of 
the shell. Inthe same way it will be seen that the 
lining and colouring of the shell into patterns may 
be effected by the partial and intermittent secre- 
tion of colouring matter. ‘The shell, whilt it is 
being extended, is also thickened by a thin secre- 
tion poured out all over the external surface of the 
mantle, and therefore all over the internal surface 
of the shell. This latter secretion is always smooth 
«nd colourless, or with only a faint unvariegated 
pink or purple tint. It is, however, sometimes of a 
pearly lustre; but the rainbow-like tints of pearl 
ire not caused by the absorption of the other kinds 
of light, as is the case with coloured surfaces, but 
from the way in which it is reflected from a very 
fine ridge-and-furrow surface, the undulations of 
which are too small and too close to be seen by the 
naked eye. The nacre, or lining of the shell, feels 
perfectly smooth, and contrasts with the rough 
outside of the shell, The polished internal surface 
is no doubt constructed as much with reference to 
the comfort of the animal as the rough and spined 
outside is to its defence. Indecd, the smooth secre- 
tion in some species will svon encrust any foreign 
body introduced between the mantle and the shell, 
und hence the origin of pearls, which usually have 
as their nucleus a grain of sand. 

The two valves of the shell are united by the 
mantle, and at or near the umbo of each valve 
there is a hinge surface upon which the valves 
open. This hinge has often a complex system of 
teeth, which, while they allow the valves to gape. 
will not permit them to be shifted or wrenched 
side on one another. Very powerful muscles run 
directly from shell to shell, and can, when con- 
tracted, hold them together with such force that it 
is impossible to open them without the assistance 
of an oyster-knife; and as none of the natural 
enemies of the molluscs, except man, possess oyster- 
knives, they are tolerably safe from this kind of 
forcible entry upon their fortresses. In most 
lamellibranchs there are two muscles to close the 
valves, one in front and the other behind ; but in 
the oyster family there is but one, and this is near 
the centre of the shell, and represents the hind 
muscle of the others. Opposed to these muscles is 
the ligament which runs from shell to shell on the 
outside of some species, and lies in a pit in the 
hinge surface in others. These ligaments have no 
power of active contraction as the muscles have, but 
are passively elastic. In the case of the external 
ligament, it is in a state of strain when the valves 
are closed, and opens them when the muscles relax ; 
while in the case of the internal ligament, it is 


compressed when the muscles are contracted, and 
presses the valves apart when they relent. 

The mouth is without hard teeth or jaws; but it 
often has large flattened lips. The throat is short, 
and leads into a roundish stomach; the great 
peculiarity of this is the long blind sac which is 
attached to it, in which is enclosed a cartilaginous 
rod, the function of which is not known. The 
intestine twists about in several folds, entering the 
foot in those bivalves which have a foot, and 
always ending at the opposite side to the mouth 
and in the atrial chamber. The foot is an organ of 
very various development and very various functions 
in the different species. In some its main office 
seems to be the secretion of threads by which the 
creatures moor themselves tu rocks. These threads 
are formed in a groove in the foot, and one end of 
the thread, while yet viscid, sticky, and uncon- 
solidated, is applied by the foot to the reck. To 
this it adheres; and when the foot is pulled back, 
the thread is pulled out of its groove and a fresh 
one made, sothat at length a bundle of very strong 
threads passes from the support to the base of the 
foot. In other cases, as in the solen, the foot is 
large and broad, and passes out in front of the long 
razor-like shell by a slit in the mantle, and with 
this foot the creature burrows in the sand. In the 
cockle the foot is long, and can be thrust out and 
iipplied to the earth so as to jerk the animal along. 
In other species it is little else than a muscular 
investment of the viscera. 

For a classification of the bivalve Mollusca the 
reader is referred to Woodward’s excellent manual, 
for the familics sre so numerous that their 
characters cannot all be given in this limited 
article, and a list of names would be little 
instructive. 

GASTROPODA. 

The Gastropoda derive their name from the 
usual form of the locomotive organ, which is so 
constantly found, though so variously developed, 
in the different members of this class. We found 
the foot in the Lamellibranchiata to be an organ 
which, in some, secreted the byssus or anchor- 
cable, in others bored holes, and yet in others 
accomplished jerky movements of the body. In 
the swan-mussel of our rivers this instrument is 
applied to more regular and definite locomotion, 
and with the foot they may be seen ploughing their 
way through ‘the soft mud which falls to the 
bottom of the stream. In their case, however, the 
foot is a rounded organ, and at its end is some- 
thing like the human tongue, both in shape and 
structure, In the gastropods, or belly-walkers, the 
foot is a flat broad surface placed along the under 
side of the body, by means of which the animal can 


COMPARATIVE ANATOMY. 59 


crawl over solid bodies. In some of the lamelli- 
branchs the shape of the foot is much more like 
that of the human foot than in any of the gastro- 
pods; but in function, of course, the foot of the 
gastropods is much more like a foot 
than the same organ in the lower class. 
Usually the foot is a muscular, elongated 
sheet, broader and longer than the body 
of the animal, and acts at the same time 
as the wall of the body and the means 
of propelling it along. The whole rim 
of the foot all the way round is usually 
thickened, and can be closely applicd 
to a smooth surface, while the central 
parts can be thrown in wrinkles. Thus 
the whole acts as a kind of sucker 
or holdfast, while all the middle parts, 
being alternately applied to the ground 
and dragged over it, effect a move- 
ment in which the whole animal par- 
ticipates. If the reader allows a slug 
to crawl up a pane of glass, and looks 
at it through the transparent medium, 
he will see successive waves moving all 
along the foot, showing that, while a 
series of points are fixed, the parts in 
between are moving, and the moving 
parts then become fixed, allowing the 
previously fixed parts to be pushed or 
pulled along by the contraction of the 
muscles embedded in the skin. Sucha 
mode of progression, which may be 
called piecemeal, is, of course, very 
slow, but it is sure; and how should an 
animal without limbs move over a solid 
surface otherwise? Associated with this 
power of definite locomotion, slow as it 
is, the whole organism is modified. 

Let us suppose that a lamellibranch 
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and we may judge that the benefits of travel would 
be quite outweighed by its dangers and troubles, 
In the gastropods there is only one shell, and it is 
drawn out in an upward direction, so that, while 
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had the under part of its foot flattened 2, stomach, 3, intestines; 4, anus; 5, liver; 6, 6, pulmonary dia- 


into a broad muscular sheet, capable, 
not of pushing through soft mud, but of 
gliding over smooth rock; how could it 
make use of its new power of locomo- 
tion? It would, in the first place, be 
hampered with two immense shields, 
which, being ample enough to close upon its whole 
body, would certainly have their edges dragged over 
and ground upon the rock over which it passed, and 
thus wrenched about in relation to one*another and 
to the soft parts of the animal united to them. Then 
its large sheets of unprotected membrane, called gills, 
would be liable to be torn and bruised. Add to these 
inconveniences the fact that it would be without 
eyes or feelers in the fore part of the body to direct 
its course, or to take observations of what occurred, 


phragm ; 7, main vein; 8 chamber surrounding the heart; 9, auricle 
(receiver); 10, ventricle (distributor); 11, kidney; 12, generative 
organs, 
skin cut along the back and opened; the floor of the lung also is 
thrown aside.) III, 1, operculum. 
ventiicle; 4, main artery ; 5, liver artery ; 6, foot artery ; 7, stomach 
urtery ; 8, buccal cavity; 9, salivary glaud. 


(N.B. In this diagram the shell has been removed and the 


IV. 1, lung vein; 2, anricie; 8, 


the more delicate organs are securely lodged, the 
edges of the shell’s mouth are withdrawn from the 
ground. 

The gills are removed out of harm's way in a 
singular manner. Those on one side (usually the 
right) are brought right up and placed on the 
animal's back, and there enclosed by a fold of the 
leathery skin, being placed partially in the last or 
largest part of the shell cavity, while thdse of the 
other side are entirely aborted or dispensed with. 
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This arrangement gives a one-sidedness to the 
animal, and, perhaps, is the determining cause of 
the shell being made more compact in the method 
peculiar to gastropods, namely, by being twisted 
into a one-sided spiral or helix, as it is technically 
called. ‘The head, with its feelers, eyes, and ears, 
can be thrust out from the shell and stretched well 
forward, so as to gain some acquaintance with 
those external objects which come within the line 
of march. How the lamellibranch may possibly 
have been modified into the gastropod is shown 
by placing side by side some intermediate 
forms between the more typical turbo and the 
river-mussel (Unio). In patella (the limpet) it 
will be seen that the gills are still on both sides 
of the animal, as are also the muscles, though 
these have no longer the office of closing the shell, 
which in this case is consolidated into an equi- 
lateral cone. In the bonnet limpet one side of the 
breathing organs has been aborted, while in turbo 
both the breathing apparatus and muscles of one 
side are gone, and the whole animal is twisted in 
its upper part into a one-sided spire. In this case 
a rounded horny plate is developed on the upper 
part of the foot, or rather tail of the creature, and 
this, when the animal pulls back its head and thin 
foot into the shell, closely closes the aperture. This 
opercultm, as it is called, is supposed to be the 
representative of the horny byssus of the bivalve, 
being, as will be seen, similarly situated. 
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[Continued from Vol. VIT., p. 850.) 


IRREGULAR VERBS OF THE SECOND CONJUGATION 
(continiwed). 


II. IRREGULAR VERBS ENDING IN -eré SHORT (cont.). 


THE irregular verb opprimere, to oppress, is thus 
conjugated :—- 


InpeF. Simple Tenses.—Pres. Opprimere, to oppress.—Pres. 
Gerund, Opprimendo, oppressing.—Past Part. Oppresso, op- 
pressed.———Compouid Tenses.— Past. Avére opprésso, to have 
oppressed,—Past Gerund, Avéndo opprésso, having oppressed 

Inp. Pres. Opprimo, opprimi, opprime ; opprimidmo, oppri- 
méte, opprimono.—Imp. Oppriméva, opprimévi, oppriméva ; 
opprimevaino, opprimevate, opprimévano.—Jnd. Pret. Oppréssi, 
opprimésti, epprésse ; opprimémmo, oppriméste, opprésscro.— 
Fut. Opprimerd, opprimerdi, opprimera ; opprimerémo, oppri- 
meréte, opprimerinno.—Cond. Pres, Opprimeréi, opprimeréati, 
opprimerébbe ; opprimerémwmo, opprimeréste, opprimeré)- 
bero. 

Imp. Opprimi, opprima ; opprimiamo, oppriméte, opprimano. 

Sus. Pres, Che opprima, che opprima, che. opprima; che 
opprimidmo, che opprimiate, che opprimano.—Imp, Che oppri- 
méssi, che oppriméesi, che opprimésse; che oppriméssi:o, 
che opprimeste, che oppriméssero, 


After this example conjugate the following :— 


Indef. Pres. Ind. Pres. Ind, Pret. Past Part. English. 


Cumprimere,comprimo, coinpréssi, § comprésso, oe un 
er, 
Esprimere, esprimo, espréssi, espresso, to express. 
Imprimere, imprimo, —inipressi impréssoa, fo impress. 
Reprimere, reprin, représsi, représso, to restrain. 
asstinsl, 
pai 
agsunge, ‘ ; 
Assumere, asstimo, assnmennno, assinto, to take up. 
assuméste, 
assunsero, 
Constimere, consumo,  constinai, constinta, toconsume. 
Presumere, prestimo, — presunsi, presunto, to prestime. 
redénai, ‘ 
redimésti, | 
; redénse, : 
Redimere, redimo, redimémmo, redénto, to redeem. 
rediméste, 
redeénsero, 
The irregular verb porre, to put, is thus con- 
jugated :— 


InvEF. Simple Tenses.—Pres. Porre, to put.—Pres. Gerund. 
Ponendo, putting.—Past Part. Posto, put.——Compound 
Tenses.— Past. Avére posto, to have put.—Pust Gerunul, Avendo 
posto, having put. 

Inpb. Pres. Pongo, poni, pone ; poniimo, ponéte, pongono.— 
Imp. Poneva or ponéa; ponévi; ponéva, ponéa, or ponia. 
Ponevamo ; ponevate ; ponevano or ponéano.—Ind. Pret. Posi, 
ponesti, pose ; ponénimo, poneéste, posero.— Fut. Porrd, porrai, 
porra; porremo, porréte, porranno.—Cond, Pres. Porréi or 
porria, porrésti, porrébbe or porria; porrémimo, porréste, 
porrebbero. 

Imp. Poni, ponga; ponidmo, poneéte, pongano. 

Sus, Pres. Che ponga or pogna, che ponga or pogni, che 
ponga or pogna ; che poniaino, che poniate, che pongano, —Jmp. 
Che ponéssi, che ponéssi, che ponésse; che ponéssimo, che 
poneste, che ponéssero. 


After this example conjugate the following :— 


Frapporre, to interpose. 
Oppdrre, to oppose, 
Posporre, to delay. 


Comporre, to compose. 
Disporre, to dispose. 
Riporre, to replace. 


The irregular verb trarre, to draw, is thus con- 
jugated :— 

InpEF. Simple Tenses.— Pres, Trarre, to draw.—Pres. Gerund. 
Traendo, drawing.—Past Part. Tratto, drawn.——Compound 
enses.— Past, Avere tratto, to have drawn,—Past 
Avendo tratto, having drawn. 

Inv. Pres, Traggo, trai or triggi, trée or tragge ; traggidmo, 
traéte, traggono or tranno,—Imp. Traéva or traéa; traévi; 
traéva or traéa. Traevimo; traevate ; traévano, traéno, or 
traéano.—Ind, Pret, Trassi, traésti, trasse ; traémmo, traéste, 
trassero.—Fut, Trarro, trarrai, trarri; trarrémo, trarréte, 
trarrano,—Cond, Pres, Trarréi or trarria, trarrésti, trarrébbe 
or trarria; trarrémmo, trarréste, trarrébbero. 

Imp, Trai, tragga ; traidmo or traggidmo, traéte, traggano. 

Sus. Pres. Che tragga, che traggn, che tragga ; che traiamo 
or traggiamo, che traidte or traggiate, che traggano.—Imp, Che 
traéssi, che traéssi, che traésse; che traéssimo, che traéste, 
che traéssero. 


After this example conjugate the following :— 


Attrarre, to attract. Ritrarre, to draw out. 
Contrarre, to contract. Sottrirre, to subtract. 
Distrdrre, to take of. 
The irregular verb scrirere, to write, is thus con- 
jugated :— 
INDEF, Simple Tenses.—Pres. Scrivere, to write. —Pres. Gerund. 
Scrivéndo, eriting.—Past Part. Scritto, written,—~—-Compound 
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Tenses.—Past. Avére acritto, to have written.—Past Gerund. 
Avéndo acritto, having written. 

Inp. Pres, Scrive, acrivi, scrive ; scrividmo, serivéte, scrivono. 
—Imp. Scrivéva or serivéa, scrivévi, serlvéva or scrivea ; scri- 
vevamo, scrivevate, scrivévano.—Ind. Pret. Scrissi, scrivésti, 
scrisse ; scrivénimo, scrivéste, scrissero.—Fut. Scriverd, scri- 
veral, scrivera; serivéremo, scriveréte, scriveranno,—Cond. 
Pres. Scriveréi, scriverésti, scriverébbe ; suriverémmo, scrive- 
réste, scriverébbero. 

Imp. Scrivi, scriva ; scriviamo, scrivéte, scrivano. 

Sus. J’res. Che aeriva, che scriva, che scriva; che scrividino, 
che sorividte, che scrivano.—Jmp, Che serivéssi, che scrivessi, 
che scrivésse ; che scrivéssimo, che scrivéste, che scrivessero. 


After this example conjugate the following :— 


Riscrivere, to write again. 
Soserivere, to subscribe. 


Circonscrivere, to circumscribe. 
Contrascrivere, towrite against, 
Descrivere, to descr ibe. Sottoscrivere, 
Inscrivere, to inscribe. Soprascrivere, to put the direc- 
Prescrivere, to prescribe. tion. 

Proserivere, to proscribe, Trascrivere, to transcribe. 


The irregular verb tirere, to live, is thus con- 
jugated :— 

Inver, Simple Tenses.— Pres. Vivere, to live.—Pres, Gerund. 
Vivéendo, living. —Pust Purt. Vissuto, lived.——Compound 
J'enses.—Past. Avére vissuto, to have lived.—Puast Gerund. 
Avéndo vissuto, having lived, 

Inp, Pres, Vivo, vivi, vive; viviamo, vivete, vivono,—Im~p. 
Vivéva or vivea, vivévi, viveva or vivéa ; vivevamo, vivevate, 
vivévano or viveano.— Ind. Pret. Vissi, vivésti, visse ; vivemmmo, 
viveste, vissero.— Fut. Viverd or vivro, viverai, viverd; vive- 
rémo, viveréte, viveranno,—(Cond. Pres. Viverei, vivréi, or 
Viveria ; viveresti; viverébbe or viveria. Viveremmo, viveréste, 
viverébbero. 

Imp. Vivi, viva; viviamo, vivete, vivano. 

Sus, Pres, Chic viva, che viva or vivi, che viva; che viviamo, 
che viviate, che vivano,—Jmp. Che vivessi, che vivéssi, che 
vivésse ; cho viv éssimo, che viveste, che vivéssero. 


After this example conjugate the following :— 
Convivere, to live together. 


Benvivere, to lire well, 
Rivivere, to revive, 


Sorvivere, to survive. 
Sopravivere, to survive, 


IRREGULAR VERBS OF THE THIRD CONJUGATION. 
The irregular verb finire, to finish, is thus con- 
jugated :— 


INDEF. Simple Tenses. —Pres, Finire, to finish,—Pres, Gerund. 
Finéndo, finishing.—Past Part. Finito, finished.———Compound 
Tenges.— Past. Avere finito, to have finished.—Past Gernnil. 
Avendo finitn, having finished. 

Inp. Pres. Finisco, finisci, finisce ; ‘tinidmo, finite, Nniscono. 
Imp. Finiva, finivi, finiva ; finivamo; finivate, finivano.—Ind, 
Pret. Finti, flnisti, fini; fintimno; fluiste, finirono.—Fut. Finiro, 
finiral, fluira ; finiréino, finirete, flniranno.—Cond. Pres. Finireéi, 
finirésti, finirebbe ; finirémmp, finiréste, finirébbero. 

Ime, Finiaci, finisca ; finidino, finite, finiscano. 

Sup, Pres. Che finisca, che finisca, che finiyca ; che finiaimno, 
che finkite, che finiscano.—Imp. Che finissi, che finissi, che 
jintsse ; che finissimo, che finiste, che finissero. 


After this example conjugate the following :— 


Abbellire, fo em- Deferire, to defer. ark to gesticu- 
bellteh. Defintre, to define. 

Abbonire, to perfect, Demolire, to demo- Matdire, to grow 

Bandire, to banish, lish. igly. 

Brunire, to burnish, Erudire, to teach. Iiliquidire, to lique- 

Candire, tocandy. Esaurire, to exhaust. 

Chiarire, to explain. Garantire, to war- 


Sy. 
Istituire, to insti. 
Cuntodire, to guard, = rant, tute, 


Istruire, to instruct. 
Largire, Res give. 
Lenire, to 

Obbedire, to obey. 
Olire, to smell sweet, 
Ostruire, to obstruct, 
Partorire, to produce. 
Patire, to stffer. 


The defective verb ére, 
jugated :— 

Inver. Pres. fre, to yo.—Past Purt. Ito, gone. 

Inv, Pres. Ite, you go.—Imp. Iva, I was going : ivano, they 
were going. —Fut. (plur.) Irémo, iréte, iranuo, 

Imp. Ite, go ye. 


The irregular verb usctre, to go out, is thus con- 
jugated :— 

INDEF. Simple Tenses.—Pres Uscire, to go out. — Pres, Gerund, 
Uacéndo, going out.-Past Part, Uscito, gone out,.——Compunrd 
Tenses.—Past. Exsere uscito, to have gone out.—Past Gerund. 
Esséndo useito, having gone out. 

Inp. Pres, Esco, ésci, esce; uscidmo, uscite, ésconu.— 
Imp. Usciva or useia, uscivi, usciva or uscia; uscivamo, 
uscivate ; uscivano, usciano, or usciéno.—Jiud. Pret, Useil or 
uscl, uscisti, useh or nscio; uscimimo, isciste; uscirono, 
usciro, or uscir. 


Proibire, fo prokibit. 
Rabbellire, toadoran. 
Riuwre, fo re-wnite, 

Shalt sae to ce- 


stalordire, to aston- 


ee to dimin- 


ee Suppiire, to supply. 
Tractre, to betruy, 
Vagite, ‘to cry. 
Ubbdidire, to ober, 
Usuenpire, te claim 


tsh 
Schernire, to imocl., by possession. 


to go, is thus con- 


The irregular verb venire, to come, is thus con- 
jugated :— 

INDEF, Simple Tenses —Pres. Venire, to come.— Pres. Gerund. 
Venéndo, coming.— Past Part. Venuto, come.——Compon id 
Tenses.—Past, Bssere venuto, to have come.—Past Gerund, 
Esséndo vento, having come. 

Inp. Pres. Véngo, viéni, viéne ; veniamo, venite, véngono.— 
Imp. Veniva or venia; venivi; veniva or venia, Venivano ; 
venivate ; venivano, venieno, or veniano.—Jnd. Pret. Vénni, 
venisti, vénme; venimmo, veniste, vénuero or veniro.—Fut. 
Verro, verrai, verrd; verrémo, verréte, verranno,—(Cond, Pres, 
Verréi or verria, verrésti, verrébbe or verria ; verrémauo, ver- 
réste, veriebbero, 

Imp. Viéni, vénga; veniamo, venite, vengano. 

Sus. Pres. Che vénga, che venga, che venya ; che veniamo, 
che veniate, che véngano.—IJmp. Che veniasi or venésai, che 
venissi, che venisse ; che venissimo, che veniste, che veninsero, 


After this example conjugate the following :— 


Pervenire, to attain. 

Rivenire, to return. [pectedtly. 
Sopravvenire, fo come wnex 
Svenire, to faint away. 


Avvenire, to happen. 
Convenire, to agree. 
Divenire, to beeome, 
Invenire, to find, 
IMPERSONAL VERBS. 
The following are impersonal] :— 


Baléna, it lightens. Diltvie, 

Bisogus, it 18 neces- very hurd. 
Ghidcela, it freezes. 

Dighiaccta, itthaws. Grandina, it hails. 


Several other verbs become impersonal. 
are as follow :— 


Appartiéne, it belongs. 
Avviéne, it ha 

Conviéne, it is conventent. 
Basta, it suffices, 


CONJUGATION OF THE IMPERSONAL VERBS. 
The impersonal verb disogndre, to be necessary, 
is thus conjugated :— 
InpEF. Stmple Tenses. —Pres. Bisognare, to be necessary.— Pres, 


it rains Nevica, tf snows. 
Plove, it reins. 
Tuona, tt thunders. 


They 


Importa, if concerits, 
Léce, it is permitted, 
Pare, it seems. 

C’é or v’é, there is. 
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Gerund. Bisognindo, it betng necesstry.—Paat Part. Bisognato, 
needed, ———Compound Tenses.—Past. Avere bisognato, to have 
needet.—Past Gerund. Avéndo bisognato, having needed. 

Inn, Pres. Binogna.—-Imp. Bisoguava.—Ind. Pret. Bisogno. 
—Fut, Bisognerd.—Cond. Pres. Bisognerébbe. 

Sus. Pres. Che bisogni.—Jap. Che bisognasse. 


THE PARTICIPLE. 
Tho participle is a word which possesses the 
qualities both of the verb and the adjective. 
The present participle terminates in -dndo or 


-énio, aus— 
Amando, loving, 
Credéndo, believing. 
Servéndo, serving. 


The past participle ends as follows in the regular 
verbs :-— 
Amato, -a, amatl, -e, loved, 
Creduto, -a, creduti, -e, believed, 
Servito, -a, serviti, -e, served. 
The participle future is not so often used. It is 
as follows :— 


Avére ad amare, essére per amare, being about to love. 

Avere a crédere, éssere per crédere, being about to believe. 

Avére a servire, essere per servire, being about to serve, 
The Italians are accustomed to syncopate several 


past participles of the first conjugation, as— 


Acednecio for acconciato, fitted. 
Avvezzo—s,,_—s a Vezzato, accustomed, 
Carico » caricato, luden. 
Créspo »  crespato, curled, 
Deésto » destato, awakened. 
Férmo ..  fermato, sto ; 
Gontio » ontiato, swollen, 
Laécero » lacerato, torn, 
Aceru yy»  lmacerato, soaked, 

vétto »  nhettato, wiped, 
Piyo »,  pagato, garid, 
Privo »  privato, deprived, 
Salvo », salvato, saved, 
Sazio » saziato, satiated. 
Tdceo », toceato, tended, touched. 
Valto »  voltato, turned, 
Vuoto »  Vvuotato, emptied. 


THE ADVERB. 
The adverb is a word generally joined to a verb, 
participle, or adjective, to express some circum- 
stance, quality, degree, or manner of its signification. 


FORMATION OF ADVERBS. 
Italian adverbs are formed from adjectives in 
three ways, viz :-— 
By uniting the substantive mente to the feminine 
of the adjectives ending ina; as— 
Dotto or dutta, learned ; Dottamente, learnedly. 
By adding the substantive mente to the adjectives 
ending in ¢ not preceded by 7; as— 
Diligénte, diligent ; Diligentemente, diligently. 
By joining the substantive mente to the adjectives 
ending in le and re, which lose their ¢ ; as— 


Facile, easy ; Faciiménte, easily. 
Particolare, particular ; Particolarménte, particularly. 


Exception—Male, Lad, makes malaménte, badly. 
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. VARIOUS KINDS OF ADVERBS. 


In questo inatante, in quéato 
punto, in témpo, this moment, 
ugsti, to-day. 

Presto, quick. 


E gran pézzo, ¢ linga pézza, 
& molto, € wn pézzo, it is a 
long time, 

ler altro or avantieri, the day 
before yesterday. 


A domani dunque, to-morrow 
then, 

Allavvenire, ¢2 future. 

Da quia due mési, in two 
months’ time. 

Donnini a otto, to-morrow week, 

Domani a quindici, to-morrow 
Jortnight, 


Al pitt présto, at the soonest, 

Di bel nudvo, aquin. 

Di butte, suddenly. 

Di buon’ ora, early, 

Di continuo, continually. 

Di giorno in gidrno, from day 
to day. 

Di gla, already. 

Di quando in quando, di tém- 
po in témpo, tratto, tratto, 
Jrom time to tin. 

Di rado, seldom. 

Fin acdésso, fin a quest’ ora, fin 
ora, hitherto. 


Accanto or a canto, by the side, 

A déstra, on the right. 

Al di la, dltre, beyond. 

Altrove, somewhere else. 

Da ogni dove, da ogni parte, 
on all sides. 

Dappertutto, in ogni parte, 
every way. 

Dentro, in or inside. 

Di dietro, from behind. 

Di hi, la, from thence, 

D'intorno, all around. 

Dove, where. 

Fin a quando, till when. 


Alla rinfittsa, sossdpra, tepsy- 
turry, 

A vicenda, alternately. 

Dipoi, then. 


Abbastanza, enough. 
Abbondantemente, abiaudantly. 
Almeno, at least. 

Cirea, about, 

Meno, less. 

Niente affatto, vot at all. 

Per meta, by half. 

Pit, more, 

Presso a poco, rear abouts, 


A briglin scidita, at full speed, 

A caso, by chance. 

A eavaleioul, astraddle. 

Accortameénte,  sugacemeéute, 
cunningly, 

A dirdétte lagrime, Ditter/y. 

Agevolmente, easily. 

Alla stordita, at random. 

A ménte, by heart, 

Amichevolmente, amicably. 

A pieédi, on foot, 

A prova, tr emulation. 

A tentone, groping along. 

A vista. in night. 

Bel bello, adagio, softly, gently. 

Carpone, upon all fours. 

Con arte, artfully. 


Certameénte, di certo, per cérto, 
certainly. 
Davvéro, veraménte, tru’y. 


Quésta maine, quésta mattina, 
sta mane, sta mattina, this 
mMOTRNing. 


Non é gudri, non ha guari, it 
is not long ago. 

Poco fa, a little while ago. 

Ultimatneéente, da poco im qua, 
lately. 


Doman Valtro, the day after 
fo-ntorrow. % 

D'dra innanal, rel. 

Posdomdni, the day after to- 
morreiv. 

Quanto prima, as acon as pos- 
sible. 


Giornalménte, daily. 

In bréve, in bréve tempo, 
shortly, 

In quel méntre, ix the meun- 


ime. 
In un Attimo, all at once. 
In un batter d’dcchio, all of « 
aucdden. 
Mai, vever. 
Meéntre, whilst. 
Non ancera, not yet. 
Per témpo, early. 
Quando, when. 
Tosto, or présto, soon. 


Fin la, till there. 

Fuori, ove. 

In disparte, a parte, da parte, 
da banda, aside. 

In git, down. 

Innauzi or avanti, before. 

Li, la, cola, there. 

Lungi or lontano, for, 

Qua e 1a, here and there. 

Sin dove, how jar. 

Sti in alto, di sopra, abore or 
upstairs, 

Verso, towards. 


In séguito, di eéguito, after. 
awards, 

Prima or primieraménte, first. 

Sopratitto, above all. 


Quasi, almost. 

Tatalimente, cel tutto, entirely, 

Troppo, too much. 

Un pochettino, @ lithe, tery 
little. 

Un poco di méno, a little less, 

Un po' troppo, a little too much. 

Un tantinoa, «@ little piece, 


Da pirte a parte, da bandana 
banda, through. 

Da sénno, ti good earnest. 

Di mala voglia, unwillingly. 

Fuor di luogo, tnseasonably, 

Giustainénte, justly. 

In dubbio, tn doudt, 


Malgrado into, in spite of me. 
Miralilménte, a maravigila, 
admirably. 

Per forza, mal volentiéri, colle 
vattive, against one’s will. 
Per i) rovéscio, the wrong side 

outward, 
Smisurataménte, beyond men- 
Supino, on one’s back. = [sure. 
Temarnriameénte, rasily, 


Tn cosciénza, on my eonscience. 
Non v'é dubbio, non whe 
dubbio, there ts no doxbdt. 


81, 
Si'in verita, yes, indeed. 


Affatto, ausolutaménte no, by 
NY Med Ra, 


Forse, perhaps. 
A guiaa, a modo, like, 


Cosi, so or thus. 
Piu tésto, piuttdsto. rather. 


ITALIAN. 


Bénza diubbio, without doubt. 
Senza fallo, without fuil. 


N64, no or not. 


ty darsi, pud éssere, it may 


Via pit, viappit, vie piu, viep- 
pit, still more, 


THE PREPOSITION, 

The preposition isa word placed before the nouns 
and pronouns which it governs, and before some 
verbs, to connect words with one another, and to 
show the relation between them. 


DENOTING THE CAUSE AND 
MEANS, 

Attéso, per cagidne, consider- 
ting, onaccount uf, owing to. 
Per mézzo, mediante, by, by 
means of, for, on condition, 
Da, dal, per via, per, dy, 

through. 
DENOTING THE OBJECT, 
Vérso, to, towards. 

Per, for. {ing. 
Circa, about, concerning, touch- 
DENOTING OPPOSITION, 

Contro or contra, against. 
Malgrado, in spite of. 
Nonostante, notwithstanding. 

DENOTING ORDER. 
Avanti or prima, before, 
Dopo, wer. 


Dietro, behind, 
Fra, between. 
DEXOTING PLACE. 
A, at. 
In, in or into. 
Da, from. 
Sotto, wader. 
Sopra, on or wpon. 
Vérso, towards. 


DENOTING BEPARATION, 
Ecvetto, fuorche, salvo, trinne, 
trattone, except. 
Senza, without. 
DENOTING UNION, 
Con or col, with, 
Durante, in tempo, during. 


Oltre, besides, 
Secondo, conforme, according 
to. 


THE CONJUNCTION. 
The conjunction is a word used,to connect one 
word with another, and sentences with sentences. 


Come, as. 

Nel modo che, just. 
Similmente, likewise. 
In oltre, besides. 


Ancorché, benché, comecheé, 
though. 

Tuttavia, ptire, per altro, yet. 

Ma, but. 

Se non, wrless, 

Percid, per quésto, therefore. 

O—o, sia che, either, or. 

Opptire, ossia, Ovvéro, o7, or 
else, either. 

A fine, affine, in order. 


A cagione, on condition. 
Perocche, percio che, therefore. 


Cosh, thus. 

Laonde, therefore. 

Di maniéra che, so that. 

In soma, in short.. 

Onde, dunque, 
whence, then. 

Per tanto, in the meantime. 


adunque, 


Ben intéso che, provided. 
In caso che, in case that, 
Da che, poiche, poscia che, 


since, 

Altrimnente, otherwise. 

tziandio, clso. 

In Oltre, besides, 

Oltraceid, oltre che, besides 
that. 


THE INTERJECTION. 
The interjection isa word which serves to express 


the different affections of our mind. 


divided as follows :— 


* ADMIRATION. 
Oh! oh! oh! oh? 
Ah! kha! 
Pud éssere! possible! i 7% 
posstble ! 
Che! what! 
Come! how! 


AVERSION, CONTEMPT, AND 
DISGUST. 
Oh vergogna! fle, for shame ! 
CO x pun) 
‘ pn ! 
a cma! go, go! 


They may be 


AFFLICTION OR GRIEF. 
Aimé! oimé! ohimé! lasso! 
lasso me! «alas! 
O Dio! O God! 
Ah Signore! ah Lord! 
Ah! ahi! of! Ghi! oh! ah? 
Minero me! meschino ine! 
dolénte me ! unfortunate that 
Iam! 


DERISION. 


Oibd! elancie! Addlestick / 
Via via! pshaw/ 
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FEAR, 


Dio mi benedica! Diomil ail- 
vi! misericdrdia! Cod bless 
‘ 


8u, su! row then / 


Anino sul cheer up / 
Cordygio ! courage / 


BURPRISL, 


Dio wdéne! oh che gidrno! 
Capperi! eappita; cappitert- 


such-c-day ! 


Gran Dio! good Hearen ! nal cAdnechero! cauchitra! 
Oh Die! oh Heaven! heyday ! 
Oimeé! alas! (‘dine ! hot so / 
Sta! stop! Oh! oh! 
Ah! ah! 


JOY AND DESIRE. 
Oh! ah! Of oh! 
Bene! well / 
Buono! good ? 
Ah! ah! ak! ah? 


Per bacco! upon my word ¢ 


; CALLING. 
Kia! oh, oh! halloo / 
Bhil ola! heres 


Ah! ah! ‘ 
Viva, viva! eh viva! evviva! a seach oe , 
loudilive ? int ! hetp, help: 
q All’armi ! to arnts / 


O che allegrézza! allegrézza, 
allegrézza ! oh, whut joy! 


APPROBATION OR APPLAUSE. 


WARNING, 
Badate ! gudrda ! largo, lare! 


Béne! well! ohe, dhe! take care / 

Va béne! very well ’ Keco ! éceotit behold # los 
Cosi, 80! Alto! halt! stay! 

Bi! yes! Via! via! away! «way! 


Mi piace! very well ! 


Viva! eh viva! hurrah! Snel y aby adage Lally! 


Bravo! bravissinio ¢ bravo ’ BALUTATION, 

Buono ! good ! Bilve! salvéte! hall / 
ENCOURAGING, SILENCE, 

Su présto! via! sn via! via Sta. stn! zitto! tacéte! peace 


there ! 
Silenzio! chéto! silence / 


su! ors! animo! come on / 
come then ! 


~— 


REMARKS ON THE SYNTAX. 
THE DEFINITE ARTICLE, 

The definite article il, lo, la, the, must agree with 
nouns in gender and number. 

The definite article il, lo, la, the. is suppressed 
before nouns taken in a general, proverbial, usual 
sense, before the number of a chapter or a page, and 
before the title of any literary performance. 

‘he definite article il, t/e, is suppressed before 
numbers denoting the succession of sovercigns. 


THE INDEFINITE ARTICLE. 
The indefinite article uno, una, un, @ or an, must 
agree with nouns in gender. 
The indefinite article uno, una, un, @ or an, is 
repeated before every Italian noun. 


THE PARTITIVE ARTICLE. 

The partitive article di, del, dello, della, some, is 
used to express a portion or a part of anything. 

The Italians use no partitive article when they 
express the quality or species of a noun taken in a 
general sense. , 
NOUNS. 

When two nouns in English are united by the 
preposition of, di is used before the latter if it 
requires no article ; but if it does, it is preceded by 
del, dello, delia. 

If in English a noun is in the possessive case, and 
followed by another noun, in Italian the former is 
placed after the latter, preceded by di, del, dello, 
della, or dei, etc. 
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When two nouns are joined together in English, 
forming a compound noun, and showing the matter 
of which a thing is made, the preposition di is put 
between the two nouns. 


ADJECTIVES. 
The adjective in Italian agrees in gender and 
number with the substantive to which it refers. 
When an adjective refers to several nouns of in- 
animate objects, without being separated by a verb, 
it agrees with the noun next to it. 


CoMPARATIVES AND SUPERLATIVES. 
COMPARATIVES. 

When, in a comparison, than is followed by an 
article, or & possessive pronoun, it is expressed by 
the definite articles del, dello, della, dei, degli, delle. 

When a comparison is made between two adjec- 
tives, substantives, or adverbs, following one another. 
than is expressed by che; and if there is a verb 
after than, this canjunction is rendered by che non. 

When as much as, 80 as, are employed in a coi- 
parison, they must be rendered by quanto. 


SUPERLATIVES, 


The relative or absolute superlatives are placed 
either before or after their substantives. 


NUMERALS. 
THE CARDINAL NUMBERS. 


The cardinal numbers are placed either before or 
after their substantives. 


THE ORDINAL NUMBERS, 


The ordinal numbers are placed before their 
nouns, and agree with them in gender and number, 
and take an article. 

The ordinal numbers employed for quotations 
are generally put after their nouns, without an 


article. 
PERSONAL PRONOUNS. 


When the personal pronouns 7a, tu, nol, voi, are 
the subjects of a discourse, they may be left out ; 
but egli, ella, eglino, elleno, esso, essa, essi, esse, raUst 
be expressed in order to distinguish the gender. 


ITALIAN FORMS OF ADDRESSING PERSONS. 


The Italians in speaking or writing to persons 
of both sexes, whom they wish to treat with great 
respect, make use of the title Vossignoria,* or 
Vostra Signoria, your lordship or ladyship. As this 
flattering title isin the third person of the feminine 
gender, it requires the verb in the third person, and 
agrees with the adjective or past participle.t 

To avoid the repetition, or better to avoid the 

* This word is seldom used in polite society. 


t In conversation especially, Vossignoria or Vostra Signoria, 
is now very seldom used. 


word vossignoria, the Italians make use of ella, a3 is 
seen in the following illustration :— 


Singular (for both Genders). F 


Nom. Vossignoria, V. 8 , or ella, you (sir or madam) 
a Di vossignoria, V. 8., or di lei, af you. 


A vossignoria, V. 8., or a lei or le, to you. 
Acc. Vossignoria, vy, 8., or lei or Ja, you. 
Abl. Da vossignoria, V. 8., or da lei, Jrom you. 


Plural. 
FEMININE, 


Lor signore, yor, 

Di lor signore, of you. 
A lor signore, ¢o you. 
Lor signori ; Lor aignore, you. 

Da lor signori ; Da lor signore, from you 


MASCULINE AND FEMININE, - 


Le signorie loro, or elleno, you. 

Delle signorie loro, or di loro, of you, 
Alle signorie loro, or a loro, to you. 

Le signonie loro, or loro, le, you. 

Dalle signorie )«ro, er da loro, from you. 


EXAMPLES, 


Ella mi disse che era soddis- Sono lor signori stati in cam- 
fatta, you told me that yor pagna ? have you been in the 
were satreficd, country, gentlemen ? 

Come ata V. 8. orella? howdo Ho veduto le sue sorelle, J 
you do, sr, or madam ? saw your sisters, sir, O17 

lo ringrazio V. 8. or lei, or jo madam. 
la ringrazio, J thank you, 87, 
or mudam, 


Parents to their children; husbands to their 
wives ; brothers, sisters, cousins, intimate friends to 
each other—all make use of the second person 
singular. Poets, and people in a passion, do not 
fail to employ it. 


POSSESSIVE PRONOUNS. 

The possessive pronouns are generally precedect 
by the definite article 72, Zo, or Za. 

The possessive pronouns must agree in gender 
and number with their substantives. 

The possessive pronouns may be put either before 
or after the substantives with which they agree. 

The possessive pronouns preceded by ogni, qualehe, 
aleuno, malto, questo, quello, quegli, wno, due, tre, 
have no article. 

No article generally precedes the possessive pro- 
nouns when the latter are prefixed to substantives 
which express (Ist) kindred or relation, such as 
padre, madre, figlio, sorella, marito, etc. ; (2nd) the 
rank and quality, such as altezsa, eccellenza, ma- 
esta, etc. 

When the possessive pronouns follow the above 
substantives, yadre, madre, etc., or precede the same 
in the plural, then the article is used. 

Speaking of any part of the body, whole, sick, or 
wounded, instead of the possessive pronouns as in 
English, the Italians use i, Zo, la. 


DEMONSTRATIVE PRONOUNS. 

The demonstrative pronouns he who, she who, 
they who, are expressed by colui che.or chi, colet che, 
quelli ohe, quelle che, and that which or what by 
cio che. 


MASCULINE, 
Lor signori ; 
Di lor signori ; 
A lor signori; 


Nom, 
(en. 
Dat, 
Ace. 
Abl, 


Nom. 
(ren, 
Dat, 
Ace, 
Abdl. 
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RELATIVE PRONOUNS. 

The relative pronoun who, that, or whioh, is ex- 
pressed in Italian by che, when it is the subject or 
regimen direct of a verb, or by di cui, a oui, du 
cui, when used in the genitive, dative, or ablative 
cases. 

The relative pronoun quale, used for persons or 
things, is declined with the article i/ or da, and 
agrees with its antecedent in gender and number. 


ENGLISH LITERATURE.—XIILI. 


[Continued from p. 5 ) 
THE ELIZABETHAN PERIOD: THE DRAMATISTS. 
MASSINGER, FORD, WEBSTER, AND OTHERS. 


PHILIP MASSINGER was born at Salisbury in 1584, 
and was the son of a gentleman who had long been 
employed in the household of the Earls of Pem- 
broke. He spent some years at Oxford; but after 
the close of his course there he seems, probably 
under the pressure of poverty, to have at once 
devoted himself to the dramatic profession. At the 
beginning of his career it seems likely that he 
followed the common course of writing in concert 
with others; and having established his reputation 
by this means, he probably advanced to purely 
independent authorship. It is plain that he lived 
in great poverty; and from his works there can be 
little doubt that he must have become a Roman 
Catholic at an early age, and continued in that 
creed through his life. Tit beyond this we 
know nothing of his personal history. He died in 
1640. 

Massinger is unquestionably entitled to a very 
high place among the Elizabethan dramatists. In 
the creation of life-like characters, in insight into 
human nature, in the expression of passion, in the 
power of pathos, and of arousing our sympathy for 
the errors and weaknesses no less than for the 
virtues of humanity, he falls short of many of 
his contemporaries. His skill lay more in de- 
picting the loftier virtues. In his greatest plays, 
and those which most powerfully impress the 
reader, we generally feel more of admiration for 
the fortitude than pity for the sufferings of the 
hero. Our sympathy is given rather by an act of 
the judgment than won through our emotions. The 
stories of Massinger's plays are seldom original, but 
the plots are carefully worked out; there is too 
often, however, a want of unity of effect, a want of 
harmony between the various parts of the play. 
Massinger’s language and versification are wonder- 
fully perfect. His versification combines smooth- 
ness and melody with ease and variety to a degree 
which has never been surpassed ; while his style is 
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clear and unaffected, but at the same time dignified 
and impressive. His learning may easily be traced, 
but is never obtruded upon us. In one respect 
Massinger stands above almost all his brother 
dramatists—-that is, in the religious spirit and the 
purer tone of morality which pervade his plays. 
Yet he is not free from the one all-prevailing vice 





PHILIP MASSINGER. 


of his age—the introduction of scenes of the lowest 
and coarsest buffoonery, unredeemed in his case 
by a single spark of wit or humour, and for the 
most part mere purposeless excrescences upon the 
plays in which these objectionable interpolations 
occur. 

Highteen of Massinger’s plays have been pre- 
served, and a still larger number have perished. 
Those which remain to us are of very various 
classes. 

The Virgin Martyr (1622) demands particular 
notice, not only because it is one of the plays by . 
which the name of Massinger is best known, but 
because it is very different in character from any 
other play of the age in which it was written. The 
scene is laid in Cresarea, in the midst of the great 
Diocletian persecution, and the main human 
characters are the virgin martyr Dorothea, Theo- 
philus, the chief of the persecutors, and other 
persons connected on one side or the other with the 
persecution. But the real subject of the play is 
the conflict of good and evil, and the triumph of 
good, not in the world, but over it. The real 
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leaders of the conflict in Casarea are Angelo (an 
angel passing as the page of Dorothea) and Harpax 
(a demon disguised as the servant of Theophilus). 
The stage is crowded with murders, tortures, and 
every form of physical cruelty, to an extent that 
would be simply revolting if we missed the key- 
note of the whole. ‘That key-note is the victory of 
Christian faith in and through pain and death, and 
virtue finding as its reward suffering in this world, 
happiness in the next. Miracles are ordinary 
incidents of the play. Theophilus himself is at its 
close converted by the visitof an angelic messenger, 
bearing him a basket of fruits and flowers from the 
gardens of Paradise. It is difficult to conceive 
anything more entirely out of harmony with the 
whole tone of thought and feeling in England 
under James I. than The Virgin Martyr. The play 
is as powerful as it is strange, and there is no 
doubt that it was a popular piece. 

Of tragedies, in the strictest sense of the term, 
there are a considerable numberamong Massinger’s 
plays. The finest of these are probably The Duke 
of Milan (1623), The Unnatural Combat, and The 
Fatal Dowry ; and we can hardly recommend to 
the student a better example of Massinger’s powers 
in tragedy than the last-mentioned of these plays. 
It opens with several very powerful scenes, in which 
the hero, Charalois, is introduced in extreme dis- 
tress, sacrificing his own liberty to save his father’s 
corpse from his exacting creditors, and secure for 
it the common clecencies of burial. He is rescued 
from his calamities, and his debts are paid by the 
noble and wealthy Rochfort, who crowns his 
favours by giving his daughter in marriage to 
Charalois. The infidelity of Beaumelle, the 
vengeance of her husband upon herself and her 
paramour, Novall, and the death of Charalois at the 
hands of Novall’s friend, form the story of the play. 
Painful as that story is, the mode in which it is 
conducted is characteristic of Massinger. There is 
no tampering with the bounds of right and wrong ; 
none even of that gross and animal character about 
the heroine's fall which we so often find in 
Fletcher's plays. The husband whom Beaumelle 
wrongs is not the husband of her choice, but a 
stranger imposed upon her by her father’s will. The 
man for whom she sacrifices her honour is the man 
whom she had loved before marriage. Her repent- 
ance and her punishment are rapid and thorough. 
Nor is hers the only character in which similar 
principles are to be traced; the moral lessons of 
the play are in all cases clear and true. The 
following lines from the speech of Charalois to his 
judges, when arraigned before them for the death 
of his wife and her paramour, afford a good example 
of Massinger’s style :— 


‘‘ Then I confess, ny lords, that I stood bound, 


When, with my friends, eveu hope itself had left me, 
To this inan’s charity for my liberty. 

Nor did his bounty end there, but began ; 

For, after my enlargement, cherishing 

The good he did, he made me master of 

His only daughter and his whole estate — 

Great ties of thankfulness, I must acknowledge. 
Could any one fee’d by you press this further 2 
But yet consider, my most honoured lords, 

If to receive a favour make a servant, 

And benefits are bonds to tie the taker 

To the fiinperious will of him that gives, 

There’s none but slaves will receive courtesies, 
Since they must fetter us to our dishonours. 

Can it be called magnificence in a prince 

To pour down riches with a liberal hand 

Upon a poor man’s wants, if that must bind him 
To play the soothing parasite to his vices ? 

Or any man, because he saved my hand, 

Presume my head and heart are at his service ? 

Or did I stand engaged to buy my freedom 

(When my captivity was honourable) 

By making myself here, and fame hereafter, 
Bona-slaves to men’s scorn and caluinnious tongues ? 
Had his fair daughter's mind been like her feature, 
Or, for some little blemish I had sought 

For my content clsewhere, wasting on others 

My body and her dower, ny foreliead then 
Deserved the brand of base ingratitude ; 

But if obsequious usage, and fair warning 


* To keep her worth my love, could not preserve her 


From being @ whore—and yet no cunning one, 

So to offend, and yet the fault kept from me— 

What could Ido? Let any free-born spirit 
Determine truly, if that thankfulness, 

Choice forin, with the whole world given for a dowry, 
Could strengthen so an honest man with patience, 

As with a-willing neck to undergo 

The insupportable yoke of slave or wittol.” 


Of the death of his guilty rival he says :— 


“For the last, as of 
The former, I confess it: but with what 
Base wrongs I was unwillingly drawn to it, 
To my few words there are some other proofs 
To witness thus for truth. When I was married— 
For there I must begin—the slain Noval] 
Was to my wife, in way of our French courtship, 
A most devoted servant ; but yet aimed at 
Nothing but means to quench his wanton heat, 
His heart being never warmed by Jawful fires, 
As mine was, lords ; and though, on these presumptions, 
Joined to the hate between his house and mine, 
I might, with opportunity and ease, 
Have found a way for my revenge ; I did not. 
But still he had the freedom as before, 
When all was mine, And, told that he abused it 
With some unseemly licence, by my friend— 
My approved friend, Romont—I gave no credit 
To the reporter, but reproved him for it, 
As one uncourtly and malicious to him. 
What could I more, my lords? Yet, after this, 
He did continue in his first pursuit, 
Hotter than ever, and at length obtained it. 
But how it came to my most certain knowledge, 
For the dignity of the court, and mine own honour, 
J dare not say.”’ 
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FORD. 


Somewhat similar to Massinger in the character 
of his genius was his contemporary, John ford. 
He was born in 1586, of a respectable Devonshire 
family. In 1602 he became a member of the 
Middle Temple, but it does not appear that he 
ever actually joined the bar. It is clear, from the 
dedications prefixed by Ford to his various plays, 
that literature was not his sole pursuit in life, 
though what his other employments were cannot 
be certainly ascertained; and as he had wealthy 
and influential connections, being the grandson on 
his mother’s side of Popham, the Chief Justice of 
England, it is probable that he never felt the 
burden of poverty under which most of his fellow- 
dramatists laboured. These circumstances, together 
with a sensitive and reserved disposition, are quite 
sufficient to explain .the fact of Ford’s having 
written comparatively few pieces for the stage. 
Those which he has left us are, however, abundantly 
sufficient to stamp him as a great dramatist. The 
“bent of his genius is essentially tragic. In depicting 
blighted affections, disappointed ambition, in 
everything that appeals to our pity, he is masterly. 
In wit and humour he is wholly deficient. His 
language and versification have a peculiar power 
and beauty, and are admirably adapted for con- 
veying those images of tenderness and pity in 
which he delighted. The plays of Ford which will 
probably give the greatest pleasure to most readers 
are the historical play of Perkin Warbeck, The 
Broken Heart, and a play frightful in subject, but 
singularly powerful and noble in execution—Anna- 
bella and Giovanni, known also by several other 
names, 

WEBSTER. 

The genius of John Webster was one of the most 
striking in its character, even more than in its 
power, among all those that adorned the Elizabethan 
age. Of Webster’s personal history we know 
nothing; the time or place of his birth or of his 
death, his parentage, the circumstances of his life, 
his social position and habits, cannot be ascertained. 
And this is especially disappointing in the case of 
one whose works are marked with so strong an 
individuality as Webster’s. We merely know of 
him that he was a contemporary of Massinger, Ford, 
and the rest of the younger school of Elizabethan 
dramatists. There is little doubt that he was at 
times employed either to work with other dramatists 
in the composition of plays, or to improve upon the 
works of earlter authors, as well as producing plays 
wholly his own. The works of Webster which have 
come down to us are few; and though some others 
have beentlost, there is no reason to suppose that 
he was ever a very voluminous writer. 


Among all the Elizabethan dramatists there is 
no other who so strongly reminds us of Shakespeare 
as Webster, and none, probably, who in a certain 
department stands so nearly on a level with 
Shakespeare. Not that anyone would be justified 
in comparing the two in respect of the general 
scope of their powers: Shakespeare's genius is, 
above all things, many-sided ; he is equally at home 
in gloom and in sunshine, in portraying the anguish 
of Lear or Othello, or the bright fairyland of the 
Midsummer Night’s Dream, The music of Webster 
is all in one key—a key of profound melancholy 
and tragic horror. His lightest mood is that 
expressed in his own words :— 


‘‘T do love these ancient ruins, 
We never tread upon thei but we set 
Our foot upon some reverend history ; 
And questionless, here in this open court, 
Which now hes open to the injuries 
Of stormy weather, some men lie interred 
Loved the church so well, and gave so largely to it, 
They thought it should have canopied their bones 
Till Doomsday. But all things have their end : 
Churches and cities, which have diseases like to men, 
Must have like death that we have.” 


But in pure tragedy Webster is a consummate 
master. He can ransack nature and the super- 
natural world, giving free play to a most active 
imagination and endless ingenuity, to accumulate 
images of horror; yet without ever overstepping 
the line dividing that which fascinates by its horror 
and sadness from that which disgusts, for with 
Webster the physical is always subordinate to the 
moral, the physical suffering a mere accessory to 
the mental anguish. He has a marvellous power of 
painting character from the true tragic point of 
view, character under the tension of passion, minds 
not only noble in suffering, but ennobled by 
suffering. And his style is in harmony with the 
subject which he chooses, always dignified and 
expressive, full of variety in its imagery, yet always 
in the same key of sadness. ‘ 

The greatest of Webster’s works are The White 
Devil or Vittoria Corombona and The Duchess of 
Malfi, The former of these is a very remarkable 
play, especially in the mode in which the character 
of Vittoria is conceived and worked out. The 
Duchess of Malfi is one of.the most powerful plays 
in our language. The outlines of its story are 
simple. The widowed Duchess of Malfi is secretly 
married to her steward, Antonio, a husband, but 
for his birth, in every way worthy of her. This 
marriage comes to the knowledge of her two 
brothers, Duke Ferdinand and the Cardinal, two 
men whose characters—the coarse pride and 
passionate cruelty of the one, and the cold selfish 
cunning of the other—are admirably contrasted. 
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They determine to be avenged; they succeed in 
separating the husband and wife, banishing the 
husband, and seizing and imprisoning the wife. To 
her they apply every kind of mental torture which 
ingenuity could devise, and ultimately strangle her 
and her younger children in prison. Of this part 
of the play Charles Lamb well wrote :—“ All the 
several parts of the dreadful apparatus with which 
the duchess’s death is ushered in are not more 
remote from the conceptions of ordinary vengeance 
than the strange character of suffering which they 
seem to bring upon their victim is beyond the 
imagination of ordinary poets. As they are not the 
inflictions of this life, so her language seems not of 
this world. She has lived among horrors till she 
has become ‘native and endowed untothat element.’ 
She speaks the dialect of despair; her tongue has 
a smatch of Tartarus and of the souls in bale. 
What are Luke’s iron crown, the brazen bull of 
Perillus, Procrustes’ bed, to the waxen images 
which counterfeit death, to the wild masque of 
madmen, the tomb-maker, the bellman, the living 
person’s dirge, the mortification by degrees! To 
move a horror skilfully, to touch a soul to the 
quick, to lay upon fear as much as it can bear, to 
wean and weary a life till it is ready to drop, and 
then step in with mortal instruments to take its 
last forfeit—this only a Webster can do. Writers 
of an inferior genius may ‘upon horror'’s head 
horrors accumulate,’ but they cannot do this. They 
mistake quantity for quality, they ‘terrify babes 
with painted devils, but they know not how 
a soul is capable of being moved; their terrors 
want dignity; their affrightments are without 
decorum.” And the Nemesis which overtakes the 
guilty brothers is hardly less powerfully drawn 
than the sufferings of their victim. One brother, 
under the terrors of a guilty conscience, is smitten 
with that form of madness once so universally 
believed in—lycanthropy :— 
‘© In those that are possessed with ’t, there o’erflows 
Such melancholy humour, they imagine 
Themselves to be transformed into wolves; 


Steal forth to churchyards in the dead of night, 
Aud dig dead bodies up.’ 


Both brothers ultimately fall by the hand of the 
man who had been the instrument of their crimes; 
while he, in turn, after aggravating the remorse 
which tormented him by accidentally killing 
Antonio, falls by the hand of the madman. 

Our space does not allow us to illustrate this 
play by many quotations, and, of course, extracts 
would at best convey but little idea of its effect. 
Webster seems to have concentrated his power 
especially upon the character of the duchess, and 
her language is natarally the most characteristic 
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of the author. What can be more pathetic than 
her protest against her brothers’ tyrannical hostility 
to her marriage ?— 
“The birds that live in the field, 

On the wild benefit of nature, live 

Happier than we: for they may choose their mates, 

And caro] their sweet pleasures to the spring.” 

In her height of misery she exclaims— 


‘Oh, that it were possible we might 
But hold some two days’ conference with the dead ! 
From them I should know somewhat, I am sure, 
I never shall know here. I'll tell thee a miracle ; 
I am not mad yet to iny cause of sorrow. 
The heaven o'er my head seems made of molten brass, 
The earth of flaming sulphur; yet I am not mad. 
I am acquainted with sad misery, 
As the tanned galley-slave is with his oar: 
Necessity makes me suffer constantly, 
And erstom makes it easy ” 


THE MINOR DRAMATISTS. 


The drama of the Elizabethan age would be 
very insufficiently estimated if it were judged only 
by the greatness of its greatest men ; it was no less 
conspicuous for the number of names of striking, 
though inferior merit. It would be impossible in 
such lessons as these to give any full account of the 
dramatists of this class; but there are some whose 
names, at least, ought not to be passed by. 
Middleton was a very prolific writer, and his 
comedies especially are of great merit. The serious 
dramas of Marston are manly and vigorous. Decker 
must have been one of the most active writers of 
his day; but he wrote chiefly in conjunction with 
others, and there is hardly one of the better known 
Elizabethan dramatists with whom he was not at 
some time a coadjutor. Chapman, whom we have 
already mentioned as a poet and the translator of 
Homer, was in his own day not less popular as a 
dramatist. Tourneur, the least, and Heywood, 
almost the most, voluminous writer of the day, 
would have acquired -higher fame in any age but 
that in which they lived. 

The following is a brief specimen of Heywood’s 
writing, selected from a prologue to one of his 
numerous plays. What he says of the sources from 
which he derived the plots of his plays, and the 
characters that figure in them, may be said of all 
the dramatists of the Elizabethan period :— 

“To give content to this most curious age, 

The gods themselves we’ve brought down to the stage, 
And figured them in planets ; made even hell 

Deliver up the furies, by no spell 

Saving the Muse's rapture—further we 

Have trafficked by their help; no history 

We have left unrified ; onr pens have been dipped 

As well in opening each hid manuscript 

As tracks more vulgar, whether read or sung 


In out domestic or more foreign tongue : 
Of fairies, elves, hymphs of the sea and land 
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The lawns, the groves, no number can be scanned 
Which we have not given fect to.’’ 


The last of the great race of dramatists was 
Shirley, who was born at the close of the reign of 
Elizabeth, lived through the whole period of the 
civil contests and the Commonwealth, and survived 
by some years the Restoration. We possess no 
less than forty of his plays; they are in no respect 
entitled to rank with the works of the great 
masters among whom Shirley’s youth was passed. 


THE CIVIL WAR AND THE COMMONWEALTH : 
PROSE. 

The period upon which we are now entering 
presents in the character of its literature the 
strongest contrast to that which preceded it. In 
the Elizabethan age we saw the nation for the first 
time fully roused from the long torpor of the dark 
ages, and brought under the influence of that great 
intellectual revival which throughout all Europe 
accompanied the restoration of learning. We saw 
the nation, in the new-found strength of its early 
manhood, seeking a vent for its energies in war, in 
travel, in discovery, and above all in literature. In 
its literature we find an eager pursuit of knowledge 
for its own sake; a keen search for every form of 
artistic beauty and intellectual pleasure. A period 
of great prosperity and unexampled national glorv 
left the genius of the age free to pursue its own 
ends in its own ways. Controversies there were, 
no doubt, and of no small importance, but they had 
not yet made their way into the hearts of the 
people, or pressed the literary powers of the nation 
into service on either side; and consequently the 
leading characteristics of the literature of the 
period are, besides its power and extent, above all 
things, freedom and variety. In the period to 
which we now come everything is changed. A 
conflict, such as England had never seen since the 
miserable days of the Wars of the Roses, divided 
and exhausted the nation. Men opposed one 
another, not from mere prejudice in favour of this 
or that candidate for power: their differences lay 
deeper. In religion they began with the very bases 
of belief, included the whole of their creed and 
forms of worship, and extended to the minutest 
details of practice. Nor were men less profoundly 
divided upon all that relates to the political and 
social constitution. And these contests were so 
engrossing as to absorb, or at least direct, the 
whole intellectual energy of the nation. The most 
striking qualities in the literature of the Civil War 
and the Commonwealth are earnestness and con- 
centration, and an intensely religious spirit. 
Shakespeare is, in literature, the leading spirit of 
the one age, Milton of the other. 


One special circumstance affecting the character 
of this literature, and strengthening the contrast 
between it and the preceding age, ought not to be 
overlooked. The great glory of the Hiizabethan 
period was its drama. The dominance of the 
Puritans was the death of the drama; the fanatics 
of that party closed the theatres and proscribed 
the dramatic profession. 

It follows naturally from the character of the 
times that the prose literature bears a far higher 
proportion, both in extent and in importance, to its 
poetry than in any former age. 

The controversy between Protestantism and the 
Church of Rome, a controversy which in the pre- 
ceding genération had been carried on with very 
different weapons, now largely occupied the deepest 
thinkers and most learned men of the age; and 
scarcely less absorbing was the contest between 
the three chief schools within the ranks of Protest- 
antism in England, the Episcopalians, Presby- 
terians, and Independents, even Milton himself 
having, as we shall see hereafter, thrown all his 
energies into this latter controversy. 

John Hales was born towards the close of the 
reign of Elizabeth, in the year 1584, and lived till 
nearly the end of the Commonwealth, in 1655. He 
was a divine of vast learning and great powers as a 
reasoner, and his style is admirable. As a contro- 
versialist, he took the Episcopalian side, as against 
the strongly Puritan parties, and, like all other 
men of that day who expressed their own opinions 
boldly and openly, he suffered much for his 
honesty when his opponents were in power. He 
was also a determined antagonist of the claims of 
the Church of Rome. 

Scarcely less famous than Hales in his own day, 
and even more so with posterity, was his contem- 
porary, William Chillingworth (b. 1602, d. 1644). 
Chillingworth, while a young man, was converted 
to the Roman Catholic religion, but he subsequently 
returned to his original faith, and became one of 
its most powerful champions against the Roman 
system. His great work is an elaborate defence of 
the Protestant position, entitled “The Religion of 
Protestants a Safe Way to Salvation.” 

But by far the most important to the student of 
literature among the theological writers of this 
period is Jeremy Taylor. Taylor was born at Cam- 
bridge, in 1613, of very humble parentage. He 
received his education first at a grammar school in 
that town, and afterwards at Caius College in the 
university. The great reputation which he acquired 
at the university, followed, it is said, by an ac- 
cidental introduction to Archbishop Laud, led to 
his advancement in the Church and his connection 
with the Court party. Throughout the Civil War 
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he attached himself to the party of the King, and, 
as chapl:in to the army, followed the fortunes of 
his royal master in the field. After the final 
triumph of the Parliament over the King, Taylor 
lived for the most part in retirement; but, as he 
continued to write freely in opposition to the 
dominant party, he sometimes suffered for his 
Opinions at their hands. After the Restoration, 
Taylor’s fidelity to the royal cause was rewarded 
by his appointment to the bishopric of Down and 
Connor. He died in Ireland soon afterwards, 
in 1667. 

Among all the great men whom the Church of 
England has produced, there is none to whom the 
members of that Church are accustomed to look up 
with more affectionate admiration and pride than 
Jeremy Taylor. It is not alone his genius, but still 
more the purity and beauty of his character and the 
devotion of his life, which have secured for him this 
regard, And his works hold almost, if not quite, 
the first place among the standard classics of his 
Church. He was a very voluminous writer, and his 
works are of various classes. His devotional works 
are those which are in the present day the best 
known, and upon which his fame mainly rests. The 
chief among them are “The Rule and Exercise of 
Holy Living”; “The Rule and Exercise of Holy 
Dying”; and “The Life of Christ, the great Exem- 
plar.” His numerous sermons, though less generally 
read in the present day than the works we have 
mentioned, are fully equal to them in beauty and 
power. Of his works of an argumentative character, 
the most noteworthy are his “‘ Apology for Fixed and 
Set Forms of Worship,” a work whose purpose suffi- 
ciently appears from its title; and his “ Liberty of 
Prophesying,” an argument in favour of religious 
toleration. Thestudent of literature who desires to 
form some idea of Jeremy Taylor's powers cannot 
do better than select the last-named book for study. 
In judging of the real liberality of Taylor's principles, 
it must be remembered, however, that when he wrote 
this book he was on the beaten side, and the weaker 
party is always and necessarily in favour of tolera- 
tion. On the other hand, when we see the narrow 
limits within which Taylor would confine toleration, 
we must bear in mind the age in which he wrote, 
and that in limiting toleration as he does, he did 
only what the most advanced thinkers of his age did. 
Milton asserts these restrictions upon toleration 
more strongly than Taylor does. Taylor was ex- 
ceptional in the clear doctrines of toleration which 
he laid down, not in the qualifications which he 
placed upon them. 

The peculiar merit of Jeremy Taylor’s writings is 
the marvellous beauty of his style. In this he 
stands, probably, foremost in the golden age of 
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English prose. It is true that he is not always free 
from pedantry; and one cannot find in Taylor 
single passage’ of such surpassing splendour as may 
be met with in Milton’s prose works. ‘Taylor’s great 
power lies in the equal flow of his eloquence, never 
deformed by harshness or crabbedness, always 
musical and always dignified, unfailing in wealth 
of illustration and in variety of structure. For this 
very reason, because his charm lies not so much in 
the peculiar beauty of isolated passages as in the 
sustained eloquence of the whole, few great writers 
suffer more in quotation than Taylor. But a few 
passages may give some idea of his style. Weselect 
them from the “ Liberty of Prophesying.” Speaking 
of the strength of early habits and education, and 
the consequent tenderness with which early-learned 
errors ought to be treated, he writes :— 


“Education is so great and so invincible a prejudice that 
he who masters the inconvenience of it is more to be com- 
mended than he can be justly blained that complies with it. 
For men do not always call them principles which are the prime 
fountains of reason, from whence such consequents naturally 
flow as are to guide the actions and discourses of men; but 
they are principles which thus are first taught, which they 
sucked in next to their milk, and bya proportion to those first 
principles they usually take their estimate of propositions. 
For whatsoever is taught to them at first they believe infinitely, 
for they know nothing to the contrary. They have had no 
other masters whose theoreins might abate the strength of 
tueir first persuasions ; and it is a great advantage in those 
eases to get possession ; and before their first principles can be 
dissolved, they are made habitual and complexional. It is in 
their nature then to believe them; and this is helped forward 
very much by the advantage of love and veneration which we 
have for the first parents of our ‘persuasions. . . . Now this 
prejudice works by many principles; but how strongly they 
do possess the understanding is visible in that great instance 
of the affection and perfect persuasion the weaker sort of 
people have to that which they call the religion of their fore- 
fathers. You may as well charm a fever asleep with the noise 
of bells, as make any pretence of reason against that religion 
which old men have entailed upon their heirs male so many 
generations till they can prescribe. And the apostles found 
this to be most true in the extremest difficulty they met with, 
to contest against the rites of Moses, and the long superstition 
of the Gentiles, which they therefore thought fit to be retained 
because they had done so formerly, pergentes non guo eundum 
eat sed quo itur ; and all the blessings of this life which God 
gave them they had in conjunction with their religion, and 
therefore they believed it was for their religion. And this 
persuasion was fast bound in them with ribs of iron. The 
apostles were forced to unloose the whole conjuncture of parts 
and principles in their understandings, before they could make 
them malleable and receptive of any impresses. But the 
observation and experience of all wise men can justify this 
truth. All that I shall say to the present purpose is this, that 
consideration is to be had to the weakneas of persons when 
they are prevailed upon by so innocent a prejudice; and when 
there cannot be arguments strong enough to overmaster an 
habitual persuasion bred with a man, nourished up with him, 
that always eat at his table, and He in his bosom, he is not 
easily to be called heretic; for if he keeps the foundation of 
faith, other articles are not so clearly demonstrated on either 
side but that a man may innocently be abused to the contrary ; 
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and therefore, in this case, to bandle him charitably is but to 
do him justice, And when an opinion in minoribus articulis is 
entertained upon the title and stock of education, it may be 
the better permitted to him, since upon no better stock nor 
stronger arguinents most men entertain their whole religion 
—even Christianity itself.” 


Very characteristic of the writer is the beautiful 
story with which the book concludes :— 


“TY end with a story which I find in the Jews’ books. When 
Abrahain sat at his tent door, according to his custom, waiting 
to entertain strangers, he espied an old man stooping and 
leaning on his staff, weary with age and travel, coming towards 
him, who was an hundred years of age. He received him 
kindly, washed h:a feet, provided supper, caused hiin to sit 
dlown ; but observing that the old inan ate and prayed not, 
nor begged for a Liessing on his meat, he asked him why he 
did not worship the God of heaven. The old man told him 
that he worshipped the fire only, and acknowledged no other 
god; at which answer Abrahain grew so zealously angry that 
he thrust the old man out of his tent, and exposed hii to all 
the evils of the night and an unguarded condition. When the 
old man was gone, God called to Abraham, and asked him 
where the stranger was. He replied, ‘I thrust him away 
because he did not worship thee.’ God answered him, ‘I have 
suffered him these hundred years, although he dishonoured 
ane, and couldest thou not endure hitn one night when he gave 
thee no trouble?’ Upon this, saith the story, Abraham fetched 
him back again, and gave him hospitable entertainment aud 
wise instruction. Gothou and do likewise, and thy charity 
will be rewarded by the God of Abraham.” 
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{Continued from p. 10.) 


THE ITALIAN, OR RENAISSANCE, STYLE. 
BEFORE proceeding to describe the buildings of the 
Italian Renaissance, it is necessary to point out that 
between the old traditional styles in each country 
and the introduction of the pure Italian there 
existed, as with other styles, a transitional period— 
a period during which the ornament and leading 
features of the new style were employed in a decora- 
tive sense and in the spirit of the old traditional 
work, This period is known in Italy as the Cinque- 
‘Cento style; in France as the style of Francis I.; in 
Spain as the Plateresque, or silversmith’s, style; and 
in England as the Elizabethan and Jacobean. The 
latest revival which has taken place in this country, 
and to which we shall refer again, is based on this 
transitional period, and many of its models are to 
be found in Belgium and Holland, two countries, 
curiously enough, in which the pure Italian style 
never seems to have taken a footing. 

The Cinque-Cento style in Rome is found only in 
tombs by Sansovino and other sculptors who were 
unwilling to bind their fancies by the rules laid down 
by Vitruvius. In the north of Italy itis found in the 
court of the Palazzo Vecchio at Florence (Fig. 40), in 
the arcades of Bologna, in the town-hall and church 
of Santa Maria-dei-Miracoliat Brescia, in the Certosa 


at Pavia, in the dome and apses of Santa Maria-delle- 
Grazie at Milan, in the ducal palace at Urbino, and 
in other towns ; the greatest variety, however, being 
found in Venice, which, probably owing to the much 
greater perfection of the Gothic style in her palaces, 
seems to have clung to the traditional feeling which 
still lingered there. Thus, we have inthe church of 
the Miracoli, in St. Zaccharia and St. Giobbe, in the 
later portions of the Ducal Palace, in the schools of 
San Rocco and San Marco, and in the Vendramini 
Calerghi and Corner-Spinelli Palaces, a large series of 
Cinque-Cento buildings of the greatest beauty— 
buildings in which the design is based on Gothic 
principles, whilst the ornament and details are 
adapted from classic cxamples, treated, however, 
with perfect freedom, and with a delicacy and 
beauty in the carving which has never since been 
approached, except, perhaps, in some of the early 
French buildings of the first half of the sixteenth 
century. 

Although, as will be seen later on when dealing 
with the Italian style in France and England, 
domestic or secular architecture supersedes the 
ecclesiastical buildings of past styles, in Italy the 
chief revival of classic architecture was developed 
in her churches, and of these there were two types: 
(1) the basilican church, with nave and aisles separ- 
ated from one another by columns carrying arches, 
and covered with an open timber-roof or with flat- 
panelled ceiling; and (2) a church with barrel- 
vault over the nave, which was separated from the 
aisles by massive piers with arched openings be- 
tween, the aisles also being vaulted. Since the 
carly basilican days, the transept, originally at the 
east end, had been brought forward and given up to 
the laity or the congregation, and the space behind 
it, called the choir, had been appropriated by the 
priests ; already in the beginning of the fourteenth 
century, at Florence, in the church of Santa Maria- 
dei-Fiari, the architect had conceived the idea 
of giving more importance to the centre of the 
church by the erection of a dome, of which so 
magnificent an example existed in the Pantheon at 
Rome; and the first feature of the new Italian style 
was the great dome which Brunelleschi erected on 
the structure commenced by Arnoldo di Lapo at 
Florence, and for the design and construction of 
which he made a special study of the earlier Roman 
example (Fig. 41). The diameter of the Florence dome 
is only one foot less than that of the Pantheon. The 
height of its springing is far greater, being 180 feet 
from the ground, and the height to summit of vault 
is 280 feet. It was, therefore, a work of extra- 
ordinary magnitude, and, as might have been ex- 
pected, served as a model for that which the Italian 
architects may almost claim to have invented, viz., 
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Fig. 41.—Courtyarp oF THE PaLazzo VoouI0, FLORENCE. 
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the erection of a dome on the intersection or crossing 
of the nave and transept of a church. The two 
other churches which Brunelleschi designed at Flo- 
rence were those of St. Lorenzo (which he com- 
pleted) and of St. Spirito, both of the basilican type. 
As an early exam- 
ple of the barrel- 
vaulted church, we 
may mention the 
church of St. An- 
drea at Mantua, by 
Alberti; this is 
crowned by a small 
dome at the cross- 
ing. The chief in- 
terest of the eccle- 
siastical revival of 
classic architecture 
centres in the cath- 
edral of St. Peter’s 
at Rome, one of the 
most stupendous 
structures in exist- 
ence, being 650 feet 
long and covering 
an area of 227,000 
square feet—more 
than double the 
aiea of Milan Oath- 
edral, four times 
the area of Salis- 
bury Cathedral, and 
nearly three times 
thearea of St.Paul’s 
Cathedral, London. 
(Figs. 42, 43.) It 
occupies the site 4, 
of the original St. = 
Peter's, erected by 
Constantine, the 
tribune or apse of 
that church lying 
under the central dome of the new building 
The foundations of a portion of the building in 
the west apse (the church is orientated after 
the early custom, the entrance porch at the east 
end and the apse at the west end) were laid by 
Nicholas V. about 1440; but little was done for 
half a century, when Pope Julius II. commissioned 
Bramante to prepare designs for the structure, the 
foundations of which were laid in 1606. Bramante 
died in 1514, and other architects (Raphael, Peruzzi, 
and San Gallo) were successively appointed to suc- 
ceed him. In 1546 the building was placed in the 
hands of Michael Angelo, who constructed the dome, 
and probably a great portion of the exterior, on the 
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same lines as Bramante’s plan, except that the 
Greek instead of the Latin cross was adhered 
to —that is to say, the nave, the choir; and the 
north and south transepts were each of the same 
length. In the beginning of the seventeenth 
century the nave 
was increased in 
length by three 
bays, and a narthex 
or entrance vesti- 
bule was built by 
Maderno; and in 
1661 Bernini added 
the piazza, with its 
semicircular por- 
ticos and its foun- 
tains. The length- 
ening of the nave 
has been fatal to 
its external effect 
so far as the dome 
is concerned, which 
is almost entirely 
hidden from the 
piazza; in fact, the 
rear elevation is 
the only side from 
which its form can 
be properly seen. 
The nave, choir, 
and transept are 
all covered with 
barrel-vaults. The 
dome is 138 feet in 
diameter, its height 
to the summit of 
the vault 330 feet. 
The size of the in- 
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in effect by the 
enormous height of 
the Corinthian pil- 
asters, which aie 105 feet in height; and although 
the richest marbles and sculptures are employed in 
its decoration, the general aspect is not of a reli- 
gious nature. Of other churches we may mention 
the church of St. Maggiore, of the Salute at Venice, 
and of the Annunziata at Genoa. 

With the exception of a dome at the intersection 
of nave and transept, the Italian architects introduced 
no fresh arrangement in their churches, and all their 
ingenuity seems to have been turned in the direc- 
tion of finding a new costume wherewith to dress 
the old lay figure. 

Secular architecture fared better in the hands 
of Italian architects than ecclesiastical work. New 
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combinations were required, vestibules and court- 
yards, stately staircases, and suites of rooms for 
receptions, on a far grander scale than had hitherto 
been conceived; and it is in these that we find the 


at Florence, attributed to Raphael, and the Farnegé 
Palace at Rome are typical examples of the latter. 
The Cancellaria and the Belvidere Gallery of the 
Vatican, both in Rome and designed by Bramante, 





Fig. 43.—St Perer’s, RoME. 


most interesting examples of the development of 
the new style. 

The earliest palaces of this style were those of 
the Riccardi (1430), the Pitti (1435-50), and the 
Strozzi (1439), all in Florence; and the Piccolo- 
mini and Spanochi Palaces in Siena. These, 
so far as their exterior is concerned, are chiefly 
based on the eaily example of the Palazzo Vecchio, 
in which rusticated masonry is employed; the 
classic features appearing in the widely projecting 
cornices which crown them and in the interior court- 
yards. In the sixteenth century the decoration 
of the exterior is of two kinds: the several storeys 
have their wall-surfaces divided by pilasters of the 
orders superimposed one over the other, or the 
decoration is confined to rusticated masonry at the 
angles, and to the window designs, which are flanked 
with architraves or with pilasters, and crowned by 
angle or curved pediments. The Pandolfini Palace 


are good examples of the latter. To these may be 
added the Farnesina, the Massimi, the Ossola Palaces 
by Peruzzi, the villa of Pope Julius, and the palace 
of the Caprarola by Vignola, and the Tiene and 
Barbarino Palaces, and the great hall at Vicenza by 
Palladio. In all of these there is the same arrange- 
ment of superposition of pilasters of the several 
orders, one above the other, with a cornice crowned 
by an attic or balustrade and a flat roof. Michael 
Angelo introduced a new phase, carrying one great 
order through the storeys, which, while it gives a 
certain palatial aspect to the block, is opposed to 
common sense. An example of this is found in the 
Museum of the Capitol at Rome. Other variations 
are found in Genoa, where the marble vestibules 
and staircases are features of great beauty, the 
marble apparently being confined to these, as the 
fronts are invariably in stucco, It is to Venice again, 
therefore, that we turn for the finest examples of 
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this style, and in the Cornaro Palace by Sansovino 
(who also erected the loggia at the base of the 
great campanile opposite St. Mark’s), the Grimani 
Palace by San Michele (1548), the Balbi Palace by 
Vittore, and the Rezzonico and Pesaro Palaces 
(both dating from the middle of the seventeenth 
century and designed by Longhena) we have 
magnificent specimens of Italian Renaissance. 





Fig. 44.—P1.an or 8T. Perer’s, Rome. 


A, Chapel of St. Sebastian ; 3, Chapel of the Holy Sacrament ; 
c, Gregorian Chapel; p and pv’, Transepts; E, Pontifical 
Altar; F, Relics of St. Peter; c, Entrance to the Sacristy ; 
H, Olementine Chapel ; 3, Choral Chapel ; L, Chapel of the 
Presentation ; MM, ape ; N, Royal Staircase ; o and 
p, Colonnades of the Piazza. 


COMMERCIAL CORRESPOND- 
ENCE.—VIII. 


(Continued from p. 13.] 
FRENCH, GERMAN, AND ENGLISH. 
44._-LETTER ON FAILURE OF A FIRM. 
London, January 1st, 18—. 
Messrs. Carlton & Co., Manchester. 

Gentlemen,—Our last, which we beg to confirm, 
was dated the 165th ultimo. 

You will, no doubt, have been already apprised 
by telegraph of the failure of the old-established 
firm of Bernard and Co., which took place to-day. 

Although the position of this house has for some 
time been considered precarious, in consequence of 
the difficulties in which the Branch has been 
- involved since the outbreak of the war with 
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where they did their chief business, it was hoped 
that with the assistance of some friends, and the 
arrangements proposed by the creditors, the present 
crisis might have been avoided. 

Unfortunately, Messrs. Bernard and Co. received 
last night the sad news that the bankers 
refused to make any further advances on bills drawn 
on ; which circumstance prevented the 
— Branch raising the funds which they had 
to remit to the London house for the payment of 
their drafts. In consequence, the latter were com- 
pelled to suspend payment. 

There is nothing known yet with regard to the 
exact position of the house; some expect a dividend 
of 10s, in the pound; others say there will not be 
more than 5s. or 5s. 6d. at the utmost. 

As the assets chiefly consist of debts in 
which in the present state of affairs are not easily 
collected, we think it rather difficult to make a cor- 
rect estimate of what the dividend will be, but it will 
probably be between 5s. and 12s. 6d. in the pound. 

Unfortunately, we are interested in this failure 
for some thousands, which very likely will also be the 
case with you, but, we hope, not to the same extent. 

As soon as we are in possession of further parti- 
culars about this sad affair, we shall transmit them 
to you. Meanwhile, 

We remain, Gentlemen, yours truly, 
A. Dosson & Co. 














Londres, le 1 janvier, 18—. 
Messieurs Carlton & C!e, 4 Manchester. 

Messieurs,—Notre derniére lettre, que nous vous 
confirmons, était du 15 du mois dernier. 

Vous avez sans doute déja appris par télégraphe 
la faillite, qui a eu lieu aujourd’hui, de la vieille 
maison Bernard et Cie, 

Quoiqu’on considérat la position de la dite maison 
comme précaire, déj& depuis quelque temps, par 
suite des difficultés of la Succursale de 
se trouvait depuis le commencement de la guerre 
avec , avec qui elle faisait ses principales 
affaires, on espérait pouvoir éviter cette crise par 
lassistance de quelques amis et les arrangements 
que les créanciers avaient proposés. 

Malheureusement, Messieurs Bernard et C'® ont 
recu hier soir la triste nouvelle que leurs banquiers 
de avaient refusé de faire de nouvelles 
avances sur des traites tirées sur ,ce quia 
empéché leur Succursale de se procurer 
les fonds qu'elle avait 4 remettre a la maison de 
Londres pour le paiement de ses traites. Par suite 
de cette circonstance cette derniére s’est vue dans 
la nécessité de suspendre ses paiements. 

On ne sait encore rien sur la position exacte de la 
maison ; les uns s’attendent & un dividende de 10s. 
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par livre, d’autres disent qu'il n’y aura que 5s, ou 
5s, 6d. tout au plus. 

Comme les crédits faits en composent 
principalement l’actif, et qu’en l'état actuel des 
affaires la rentrée sera trés-difficile, nous ne croyons 
pas que l’on puisse dire & peu prés quel sera le 
dividende, mais on espére que ce sera de bs. & 12s. 6d. 
la livre. 

Nous sommes malheureusement intéressés dans 
cette faillite pour quelques mille livres ; trés-pro- 
bablement que vous étes dans le méme cas, du moins 
nous l’espérons pour un montant moins fort. 

Aussitét que nous aurons plus de détails sur cette 
triste affaire, nous vous en ferons part. Enattendant, 

Nous vous présentons, Messieurs, 
Nos cordiales salutations, 
A. Dospson & CIE, 


Qonton, 1. Januar, 18—. 
Herren Carlton & Go., Manchefter. 

Mir beftatigen unfer Ergebenes vom 15, ulto. 

Sie werren ohne Zrveifel bereits rurch den Telegraphen von 
bem Geute eingetretenen Falliffement der alten Sirma Bernard 
und Go. infermirt fein. 

DObgleic rie Lage ticfed Haufed feit einiger Zeit fiir yweifelhaft 
gehalten wurre, in Folge ver Sehwicrigfeiten in welche die 
Bilinte pure ven Auebrud) tes Kriegesd in 
verwidelt mar—rwofelbft fie ihe Hauptgefehaft machte—fo hoffte 
man die gegenwartige Grife mit ver Hilfe von einigen 
Freunten und ten von ten Creditoren vorgefchlagenen Mrrange- 
menté vermeiten gu fonnen. 

Ungliclichermeife emvfingen die Herren Bernard & Go. 
geftern Abend vie traurige Nachricht rag die Bante 
Hauler weitere Vorfchiige gegen auf gegogene Tratten 
verieigerten, welcher Umftand die Biliale verhinrerte, 
bie Gelder aufgutreiben, beren fie gum Remittiren an vie 
Rondoner Firma in Zabhlung ihrer Tratten bedurfte. estere 
war in Bolge beffen gendthigt, ihre 3ablungen eingufteffen. 

Iber vie actuelle age res Saufes ift nod nichts Pofitives 
befannt: einige erwarten eine Divirente von 10s. yer Prund 
Sterling, antere behaupten e8 wilrre hochftens 5s. oper 5s. 6d. 
Heransfommen. 

Da vie Activen Hauptfadlid) aus Saulten 
Beftehen, welche bei der jegigen Situation nicht leicht eingugiehen 
fine, fo halen wir 8 fiir giemfich fewer eine correcte SahAgung 
ber gu erwartenten Divirende gu madyen, bod) wirr viefelbe 
wabrideinlic) gwifchen 5s. und 12s. 6d. per PBfund Sterling 
betragen. 

Unglidlicerweife find wir in riefem Galliment mit einigen 
Taufenden intereflirt, was bei Ihnen wohl auch ver Fall fein 
dirite, wenn auch hoffentlich nicht bis gu tem gleiden Belang. 

Sobald wir im Befige weiterer Details ber riefe traurige 
Sache find, werten wir Bhnen diefelben abermitteln. Bis 
dabin verbleiben tir, 























Hochachtungérvoll, 
A. Dobfon & Go. 
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45.—LETTER WITH ACCOUNT CURRENT. 
Paris, January, 1891. 
Messrs. Walker & Marshall, Leeds. 

Gentlemen,—As we are closing our books for the 
past year, we bey to hand you an extract of your 
account current, showing a balance in your favour 
of £2,822 5s. 6d. to the 3lst December, 1890, which 
we carry forward. 

Believe us, Gentlemen, yours truly, 
A. LELEUX & Co. 


Paris, janvier, 1891. 
Messieurs Walker & Marshall, & Leeds. 
Messieurs,—Occupés du réglement de nos livres 
pour l’année gui vient de s’écouler, nous avons 
l'avantage cle vous remettre le relevé de votre compte 
courant, présentant un solde en votre faveur de 
£2,822 5s. 6d. au 31 décembre, 1890, que nous 
reportons & nouveau, 
Recevez, Messieurs, nos salutations cordiales, 
A. LELEUX & C!®. 


Paris, Januar, 1891. 
Herren Walfer & Marfeall, Lcers, 

Mit rem Abfeylug unferer Bucher fiir bas vergangene Jahr 
bef rftigt, behandigen wir Bhnen Hicrnit einen Ausszug Ihres 
Gonto-Gorrents mit einem Galto gu Bhren Gunften von 
£2822 : 5:6 yer 31. December, 1890, welehen wir vortragen. 

Hochachtungsvoll, 
YW. Leleur & Eo. 





46.—REPLY TO PRECEDING LETTER. 
Leeds, February, 1891. 
Messrs. Leleux & Co., Paris. 

Gentlemen,—-Your favour of .. . ult. is duly to 
hand, covering extract of our account current with 
you, which we find correct. 

We have carried forward the balance in our 
favour of £2,822 5s. 6d. to the 31st December, 1890, 
in conformity. 

We are, Gentlemen, yours faithfully, 

WALKER & MARSHALL. 


Leeds, férrier, 1891. 
Messieurs Leleux & C'¢, a Paris. 

Messieurs,—Votre honorée du . . . nous est bien 
parvenue, couvrant le relevé de notre compte courant 
chez vous, que nous avons trouvé correct. 

Le solde en notre faveur de £2,822 5s. 6d. a été 
porté & compte nouveau, valeur au 31 décembre, 
1890. 

Nous vous saluons, Messieurs, avec empressement, 

WALKER & MARSHALL. 


Reeds, Februar, 1891. 
Shr Geehrtes vom . . . ift in unferm Befig und haben wir 
ben uné damit tiberfanvten Rechnungdausgug richtig befunden. 
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Wir haben ben Salto von £2,822 Bs. 6d. yer 31. 
December, 1890, glerchlautend mit Fhnen vorgetragen. 
Hochachtungevoll, 
Waller & Marshall. 





47.,—REPLY TO LETTER ASKING INFORMATION 
ABOUT A SWINDLER. 
Liége, November 10th, 1891. 
Messrs. Bianchi & Co., Geneva. 

Gentlemen,—We beg to acknowledge the receipt 
of yours of the 2nd, for which we thank you. The 
Peter Orlandi whom you mention we have known 
for about the last three years. We always executed 
asmall order of his for his Italian journey, and 
expected to be paid before executing the next, as 
we had none but extremely uncertain information 
concerning him. At his last journey but one, he 
had mentioned to his agent that in a short time 
he would be able to extend his operations, as, by 
means of his brother or some other person, he would 
have some £20,000 more capital, and that all his 
purchases would then be for ready money. Some 
time before his arrival, he wrote to say that the 
imminent outbreak of hostilities had brought him a 
number of orders, and that he would be at Liége in 
a few days with ample funds; he ordered his agent 
to call upon several manufacturers to request them 
to have ready for him a large assortment, as he was 
enabled to pay for his last orders as well as thenew 
purchases, 

Following these instructions, the agent called, 
not only on the firms who knew him, but also on 
some where he had not been before. Finding out 
sellers, he took the wretched swindler, after his 
arrival, to the various firms, who, thinking they 
would be pail beforehand, pushed the sale. When 
the time for his departure arrived, he gave accept- 
ances in proper order on well-known firms, to most 
of the vendors, who accepted them, intending to 
send them off at once to ascertain their real value. 
To the firms who knew him he said that, having 
bought more than he had intended, he should pay 
them immediately on his arrival at Genoa. The 
boxes containing his purchases were delivered and 
sent off, as people were far from suspecting that 
they were dealing with an experienced swindler. 
A few days after, the sad truth was learnt. Our 
town loses about 900,000 francs. We ourselves, 
like others, lured by the prospect of an immediate 
payment, lose about 27,000 francs. 

Herewith we send you an acceptance which he 
has given us, and which is of no more value than 
the others; we also give you our authority to pro- 
ceed against the swindler, should he still be in your 
city, and remain, very truly yours, 

Dt PRETIS BROTHERS. 


Liége, le 10 novembre, 1891. 


Messieurs Bianchi et Cle, & Genéve. 

Messieurs,—Nous avons recu votre honorée du 2 
courant, et vous en sommes reconnaissants. Le 
sieur Pierre Orlandi dont vous nous parlez nous est 
connu depuis environ trois ans. A chacun de ses 
voyages en Italie, nous lui avons toujours exécuté 
une petite commande, nous attendant c’en étre soldé 
avant de donner suite & aucune autre, vu que nous 
n’avions eu que des renseignements trés-incertains 
sur son compte. A son avant-dernier voyage, il 
avait confié 4 son représentant qu'il serait bientét 
en mesure de pouvoir opérer plus largement, parce 
que, par l’entremise de son frére ou d'une autre 
personne, il aurait un capital de £20,000 de plus 
ajouté 4 son commerce, et qu’alors tous ses achats 
se feraient au comptant. Quelque temps avant son 
arrivée, il écrivit que la guerre imminente lui avait 
amené de nombreuses commandes, qu’en consé- 
quence il serait & Liége dans quelques jours avec 
un portefeuille bien garni; il ordonna & son repré- 
sentant de voir plusieurs maisons et de les prier de 
lui préparer un grand assortiment, car il était a 
méme de solder ses derniers achats et ses nou- 
veaux,. 

Muni de ces avis, le représentant \isita non-seule- 
ment les maisons qui le connaissaient, mais encore 
celles of il n’était pas encore allé. I] trouva des 
fabricants ; & l’arrivée du misérable escroc, il le 
conduisit dans les différentes maisons, qui pensant 
étre payées au comptant, poussérent a la vente. 
Au moment de partir, il donna des effets acceptés 
et parfaitement en régle sur des maisons connues, & 
la plupart des vendeurs, qui les recurent, mais avec 
l'intention de les envoyer de suite pour en connaitre 
leur valeur réelle. Aux maisons qui le connaissaient, 
il leur dit qu’ayant acheté plus qu'il ne pensait, 
il leur ferait le versement de ses achats & son 
arrivée & Génes. Les caisses contenant ses mar- 
chandises furent livrées et expédiées, car on était 
loin de soupconner que l'on efit & faire a un habile 
chevalier d’industrie. Quelques jours aprés, on 
apprit la triste vérité. Notre place se trouve dans 
cette malheureuse affaire pour environ 900,000 
francs. Quant a& nous, trompés comme les autres 
par la perspective d'un paiement au comptant, nous 
perdons environ 27,000 francs. 

Sous ce pli nous vous remettons une valeur qu'il 
nous a donnée, et qui ne vaut pas mieux que les 
autres; nous vous envoyons aussi nos pouvoirs pour 
poursuivre cet escroc s’il se trouve encore dans 
votre ville. 


Nous vous présentons, Messieurs, 
nos salutations cordiales, 
De PRETIS FRERES. 
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Lattic, 10. Movember, 1891. 
Herren Bianchi & So., Genua. 

Wir empfingen tanfend Ihr Geehrtes vom 2 curr, Den von 
Sbhnen erwabnten Peter Orlanti haben mir feit circa rrci Jahren 
gefannt. Wir pflegten eine flene Orter fiir feine italienitiche 
Reife aussufiifren, und warteten teren Begahlung vor Aus. 
fibrung etnes neuen MUuftrages ab, ta wir nur febr unfidere 
Snjormationen tiber Genannten erhielten. Bei feiner vorlegten 
Meife hatte er feinem Agenten gegendber ermadbnt, er wwiirre 
feine Operationen in Kuryem ausrehnen fonnen, ta fich fein 
Gapital mit Hilfe feincs Brurers ober eines Wnderen um eta 
£20,000 vergrifern wiirte, wonnd er alle feine Ginfiufe 
gegen Gaffa gu machen beabfichtigte, Kurz vor feiner Antunft 
febrieb er, baf ver unmittelbar bevorftehenre BWusbrud) von 
Beinrfeligkciten ihm eine Unjahl von Auftragen verfdafft habe, 
und taf er in einigen Tagen mit geniigenten Geltern in Litttid) 
eintreffen werde. Gr trug feinem Qgenten auf, verfchierenc 
Fabrifanten gu befuchen und fie gue Aufmachung eines grofen 
Affortiments aufgufortern, ta er fowobhl fiir feine lesten Muftrage 
al® auch fiir feine neuen Ginfdufe gu begahlen im Stante fein 
werte. 

Diefen Inftructionen 3u Bolge befuchte der Agent nicht nur 
bie Haufer vie ihn fannten, fontern aud) einige bei renen er 
noch nidt vorgefprocen hatte. Machdem cr VBerkinfer gefunten, 
fiibrte er ten Sehwintler nach feiner WUnfunft gu den verfchierenen 
Firmen, welche in Srmartung vorherguerfolgenver Zahlung den 
Verfauf pouffirten. Bei feiner WUbreife bezabhlte er die Meehrzahl 
fener Verfaufer vermittelft Accepten von wohlbefannten Firmen. 
Grftere nahmen viefelben an, in ver Ubjicht, fie fofort gu begeben, 
um ihren tecllen Werth feftzuftellen. Den mit wm friher 
befannten GBirmen verfprad er Jahlung nach fener Anfunft in 
Genua, unter vem VGorgeben, raf er mehr als beabfidhtigt, 
gefauft habe. Die Kiften mit ten Waren wurden audgeliefert 
und abgefantt, ba vie Leute nicht abnten, bag fie es mit einem 
geriebenen Sdhwindler zu thun Hatten. Ginige Tagen fpater 
fam die traurige Wahrheit gum Vorfchein. Unfere Start 
verliert circa (6.900,000. Wir felbft, gleich anderen, die frd 
burch tie Uusficht fofortiger Zahlung verloden liefen, verlieren 
gegen f8. 27,000. 

Wir fenden Ihnen einliegend ein von thm erhaltenes Wcceyt, 
weldes nicht mehr twerth iff, alé dte anderen, und wit autoriftren 
Sie gleichzeitig, gegen ten Schwindler vorgugeben fallé ex noch 
in Ihrer Start weilen follte. 

Hochachtungsvoll, 


THE NATURE OF HEAT. 
THE general idea of heat is that it is a something 
which gives the sensation of warmth. This is only 
partly true. A piece of iron when intensely cold, 
as in Arctic lands, appears to the touch quite hot. 
The sensation of heat, therefore, does not under all 


circumstances denote what we shall consider as 
heat in these lessons, and any definition of it, were 
we to frame one, would not have to depend wholly 
upon the sense of touch. 

There are certain effects, however, that we see 
which are not false impressions—thus heat melts 
ice. An inquiry as to how this is done would take 
us a step further in our endeavours to find out the 
nature of heat. As a preliminary we ask :—Is this 
heat which melts ice a bodily something which is 
imparted to the ice, or is it simply a motion which 
has been communicated to the ultimate parts of the 
solid water so as to give them the rolling motion 
of fluidity ? 

THEORIES OF HEAT. 

These questions represent two theories on the 
subject which have been held by different philo- 
sophers. According to the former of these, heat 
arises from a subtle imponderable substance called 
caloric, which surrounds the ultimate atoms of all 
substances, and is capable of passing from one body 
to another. This is known as the caloric theory, 
and was for a long time almost universally received. 
According to it, no new heat could be called into 
existence, the amount in the universe being constant, 
so that the only way of heating any substance was 
by transferring some of this caloric from some other 
substance which was charged with it. 

Many of the ordinary phenomena could be very 
easily explained upon this theory, but the produc- 
tion of an almost unlimited amount of heat by 
friction could not be accounted for, since it was 
obvious that no heat could be evolved in this way 
that was not previously stored up in the substance. 
An extensive series of experiments on the question 
was conducted by Count Rumford, and led to the 
rejection by many of the caloric theory; and a 
celebrated experiment by Sir H. Davy fully sup- 
ported these views. 

When ice becomes melted, a large amount of 
heat disappears or becomes latent, as will be fully 
explained hereafter ; the water, therefore, according 
to the caloric theory, must possess a much larger 
amount of caloric than the ice. Davy accordingly 
took two lumps of ice and rubbed them violently 
together, and in a short time found that a portion 
of the ice was liquefied by the friction. Now, as 
in this instance, the water contained a greater 
amount of heat than the ice, it is clear that there 
must have been an actual production of heat, and 
not merely the evolution of some which was pre- 
viously latent. 

These experiments, with many others which 
might be quoted, tend strongly to disprove the 
caloric theory, and to support the other or dynamical 
theory. According to this, heat is not a material 
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substance, but a motion of the ultimate particles of 
which bodies are composed. In this way heat 
presents many analogies to light and sound, for it 
is supposed that just as sound is produced by the 
vibrations of the air, so heat results from the rapid 
vibration of the particles of any body, or, according 
to some, the vibrations of an imponderable fluid by 
which those particles are surrounded. In further 
support of this view, we find that motion is 
frequently converted into heat, and conversely, 
that heat may be changed into motion. 

When a ball is allowed to fall from a height, it 
acquires in falling a considerable velocity. Let it 
now strike upon some hard substance, and it will 
immediately be brought to rest: its motion will 
not, however, be annihilated, as will be seen if we 
allow a ball to fall several times, and then carefully 
ascertain its temperature. We shall then find that 
the motion of the ball has been changed into a 
motion of its ultimate particles, which is manifested 
by its becoming warmer. 


AN EFFECT OF HEAT. 

Take a glass flask and fit it with a good cork, 
through which a piece of glass tubing has been 
passed (Fig. 1). Let the end of this glass tube 
dip into water under an inverted tumbler filled 
with water. Now heat the flask with a flame 
of some kind—candle or Bunsen-burner — and 
bubbles of air will begin to issue from the end 
of the tube and rise up into the tumbler, where 





Fig. 1 


the expelled air will be collected. We may 
suppose here that the heat imparted to the air 
in the flask gives the particles wider movements, 
that they require more room, which shows itself 
in expansion. 


TEMPERATURE. 

The same phenomenon of expansion is seen in 
lesser degree in liquids when they are heated. Thus, 
mercury is seen to expand when it is heated in a 
glass bulb connected with a long narrow stem, and 


this constitutes one of the most familiar of instru- 
ments—the thermometer. The hotter the mercury 
is made the higher the silver-like thread rises in 
the narrow stem, conversely the colder the mercury 
becomes the lower the thread of metal descends 
towards the main body of it. If the thermometer 
be placed in succession in several different liquids, 
and they all bring the mercury to the same point 
in the stem of the thermometer, all these liquids 
are said to have the same temperature; if the 
liquids have not the same effect on the mercury, 
the one which brings the liquid metal to the highest 
point has the highest temperature, and the one 
which depresses it to the lowest point has the 
lowest temperature. We may regard temperature 
as a variable quality of matter, and its intensity 
we measure by the thermometer. ‘This measure- 
ment is effected by means of a scale of degrees 
usually marked on the stem of the instrument. 
Thus with the Fahrenheit scale the freezing-point 
of water is put down as 32° and the boiling-point 
as 212°; the space between is divided into 180 
divisions or degrees, and 32 similar divisions below 
the freezing-point we have the starting-point or 
zero (0°) of the scale. In the Centigrade instrument 
the zero or beginning of the scale is the freezing- 
point of water, and the boiling-point is put at 100°. 
In these lessons we shall denote the respective 
scales by the letters F. and C. in the usual way. A 
third scale of degrees is sometimes employed 
named the Réaumur scale, in which the freezing- 
point of water is 0°, and the boiling-point 80°. 


QUANTITY OF HEAT. 


‘Let us now for a moment consider quantity. A 
pound of water raised in temperature from 0° C. 
to 1° C. has a quantity of heat imparted to it which 
we might take as our unit quantity of heat. Three 
pounds of water raised 1°C. would have three 
times this quantity of heat given to it. When 
carbon is burned in oxygen, there is a brilliant 
light and a great amount of heat developed. 
The quantity of heat is definite in amount, 1 lb. 
of carbon giving rise to 8080 units of heat—i.e., if 
we could utilise all the heat produced in burning 
1 lb. of carbon, it would raise 8080 lb. of water 
through 1° C, 

In passing we may say that the unit of weight 
usually employed is the kilogram (2} lb.), and the 
quantity of heat required to raise one kilogram of 
water 1° C. is called a calorie. Thus to take the 
foregoing example, the burning of 1 kilogram of 
carbon would yield 8080 calories. In the following 
table we have given the quantities of heat produced 
by burning a unit quantity of the snbstance in 
oxygen :— 
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Substance burned. Quantity of heat produced. 
Hydrogen - - - - = «© = 984,462 
Carbon - - - - - - = = 8,080 
Sulphur. - - - - -« - - ~~ 2,220 
Iron ~ 5 2 - 5 1,576 
Coal - a - 8,000 
Coke - . - 2 ee ee 7,000 
Phosphorus - : - - - - - 5,747 


Though the numbers represent the amount of 
heat actually produced by combustion, it is but 
rarely that we can obtain and use anything like this 
amount, a large portion being always wasted. In 
the steam-engine, for instance, the work accom- 
plished by any amount of fuel is seldom more than 
one-eighth of the theoretical amount, and often falls 
far short even of this. A large amount of heat is 
given off with the smoke in the chimney, and much 
is lost by being communicated to the machinery 
and given off by radiation. 

In an ordinary fire-place, too, only a small 
fraction of the heat generated is serviceable in 
warming the room, the greater portion ascending 
the chimney, and being occupied in producing the 
apward draught. On this account many other 
modes of warming are more economical. The open 
fire, however, remains, and probably will remain, 
the most popular on account of its pleasant and 
comfortable appearance. 


SOURCES OF HEAT. 


The chief physical source of the heat which we 
enjoy is the sun, which, although situated at such 
an immense distance from us, nevertheless warms 
the earth by its rays. Of the source of the solar 
heat nothing is known, although many clever 
hypotheses, as well as many very foolish ones, have 
been started. So great is the amount of solar heat 
received by the earth that it has been calculated 
that it would be sufficient to melt in a year a layer 
of ice surrounding the globe to a thickness of thirty- 
eight yards. Other sources of heat we may consider 
under the following heads :-— 

1. Zerrestrial.—As we dig down into the sub- 
stance of the earth, we find that the temperature 
diminishes a little in summer till we attain a depth 
of about twenty yards. At this depth it remains 
constant all the year round, the summer heat and 
the winter frost being alike unable to penetrate ; 
the temperature of this stratum is about 53° F. If 
now we sink still deeper, the temperature is found 
to increase at the rate of one degree Fahrenheit for 
every sixty or seventy feet, and this increase con- 
tinues nearly uniform, whatever depth we attain. 
It is evident, therefore, that at a depth of a few 
miles the temperature must be very high; it is 
sometimes stated that at a depth of eight or ten 
miles this heat would be so great that nothing 


could resist it, and even the hardest rock would be 
fused. The melting-point of any body becomes, 
however, higher as the pressure on it is increased, 
and thus it is probable that the thickness of the 
crust of the earth is far greater than this. Many 
astronomical observations seem likewise to point 
to the same conclusion. 

The air resting on the earth becomes warmed by 
contact with it, and by its radiation, so thav as we 
ascend above the earth’s surface the temperature 
gradually diminishes at the rate of about one 
degree Fahrenheit for every 300 feet of elevation. 

Though we are mainly dependent on these physical 
sources for maintaining our temperature, there are 
mechanical and chemical sources of heat which are 
of great importance to us, and to which we must 
accordingly direct our attention. 

2. Frictional.--The first of these sources of heat 
is friction, and the simplest experiment that can be 
tried, as illustrating the production of heat in this 
way, is to rub a metal button or the blade of a 
knife rapidly to and fro on a piece of wool. It 
will soon become so hot that it cannot be touched 
with any degree of comfort, and a piece of 
phosphorus may easily be inflamed by contact with 
it. The Indians are aware of the fact that heat 
may thus be evolved, and often obtain a fire by 
rubbing one piece of wood violently backwards and 
forwards upon another, or getting the friction with 
a drill. A little loose powder or dust soon ac- 





cumulates in a groove on the lower piece, and the 
heat becomes sufficiently intense to set light to this 
(Fig. 2). 

The experiments of Count Rumford on this sube 
ject must be described here, as they were carefully 
arranged and conducted, and are very frequently 
referred to. He was engaged in superintending the 
boring of cannon in Munich, and in the course of 
this was struck with the great amount of heat 
evolved during the process. In order to determine 
the source of this heat, he constructed a metal 
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cylinder weighing about a hundredweight, which 
was caused to rotate against a blunt steel borer. 
After the lapse of half an hour the temperature 
of the cylinder was found to have increased from 
60° to 130° F., while the particles of metal worn off 
only weighed 837 grains. It was evident then that 
the heat which had elevated the heat of the heavy 
cylinder 70° could not have been evolved by a change 
of capacity for heat in this small quantity of metal. 

In another experiment the cylinder was immersed 
in a vessel containing about two and a half gallons 
of water, and made to rotate against the blunt borer 
as before, and in the course of two hours and a half 
the water was caused to bail by the heat thus 
evolved. The supply of heat thus obtainable ap- 
peared indeed to be inexhaustible. The power 
which drove the cylinder was in this case converted 
into heat, just as when the brake is applied to a 
train the wheels are seen to smoke and give off 
sparks, owing to the motion of the train being con- 
verted into heat and thereby destrayed. We see 
now the reason why grease is applied to the axles 
of wheels and to pieces of machinery; if it be 
absent the friction is increased, and then a portion 
of the power is wasted by being converted into 
heat, instead of being employed to do the work of 
the machine. 

In these experiments the quantity of heat pro- 
duced has been so great as at once to be observed : 
very often, however, the amount is so smal) that it 
cannot be well shown, even by an ordinary thermo- 
meter. The mode, therefore, usually adopted in 
rendering its presence manifest is to use a thLermo- 
electric pile. 

If a bar of bismuth and one of antimony be joined 
end to end, and the point of junction heated, a faint 
current will pass between the ends of the bar and 
will deflect the needle of a galvanometer. When 
several such compound bars are employed, much 
greater sensitiveness is obtained. The bars are 
bent in the middle so that the alternate junctions 
may be at one side of the pile, as seen 
in Fig. 3. The ends are then con- 
nected, by the binding screws seen 
on. the top in Vig. 3, with a delicate 
galvanometer, and we have thus a sa 
means of rendering visible the faint- 7“ QX% 
est-amount of heat. So delicate, in- Vm 
deed, may this instrament be made 
that the warmth of the hand, when 
held at the distance of several feet, 
will visibly deflect the needle of the galvanometer. 
An instrument of this kind is of great service in all 
researches. on heat; it is, in fact, almost indispens- 
able, and hence frequent reference will be made to 
it,in these Jessons. 


174 





My 


\ 


TR 


\ 


a ram | 


81. 


8. Percussion and Compression.—The next sources 
of heat which we must refer to are percussion and 
compression. An illustration of the production of 
heat by the former has already been given in the 





experiment of letting fall a leaden ball. A piece of 
soft iron, too, may be rendered red-hot by a few 
skilful blows on an anvil; and a blow or two with 
a hammer on an ordinary nail will at once raise its 
temperature sufficiently to affect the thermo-eleotric 
pile, and often to ignite a lucifer. 

The best means of exhibiting the effeots of com- 
pression is by the compression syringe represented 
in Fig. 4. A piece of stout glass or metal tube 
closed at one end, and having an internal diameter 
of about half an inch and a uniform bore, has a 
piston fitted tightly to it: in the under side of this 
piston is a small cavity in which a small fragment 
of tinder is placed. The tube is now placed against 
a wall or some support, and the piston quickly 
forced into it. So much heat is produced by the 
sudden compression of the air that the tinder is 
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Fig. 4. 


ignited, and when hastily drawn out will be found 
red-hot amd smouldering. 

When a jet of hydrogen gas is allowed to strike 
upon verp finely divided platinum, it sometimes 
renders it red-hot, and thus the gas becomes 
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ignited. This may partly be attributed to condensa- 
tion of the gas in the pores of the platinum, and 
partly also to chemical action. (See lessons on 
Light, Vol. VII., p. 119.) 

This property of spongy platinum is sometimes 
turned to account in Dobereiner’s lamp, which is 
shown in Fig. 5. It consists of two glass vessels, 
A and B, the neck of 
A reaching to the 
bottom of B. A piece 
of zinc (Z) is placed 
in the lower one, and 
diluted = sulphuric 
acid is poured over 
it; the upper one is 
then fixed tightly in 
its place, the neck 
being ground so that 
it may fit air-tight 
The action of the 
acid on the zinc gives 
off hydrogen, which 
drives the liquid into 
the upper vessel, and 
thus leaves the zinc 
dry. As soon as the 
tap in the tube H is 
turned, the gas escapes, and coming into contact 
with the spongy platinum contained in D, is 
ignited. The acid then passes again into B, and a 
fresh supply of gas is generated. 

4, Chemical.—The next and perhaps the most 
important source of heat is chemical action. Nearly 
all chemical combinations are attended with the 
production of a greater or less degree of heat. If 
we take some sulphuric acid, and pour it into a 
vessel containing water, the heat thus evolved will 
at once be seen. When the act of combination goes 
on very rapidly, light is often produced as well as 
heat, and the term combustien is then commonly 
applied to the change. In reality, however, it is as 
much combustion when a piece of iron slowly rusts 
in the air as when iron wire is burnt in oxygen gas; 
and further, the same amount of heat is evolved 
during the whole process, whether the combination 
take a shorter or a longer time. 

In most cases the substance consumed combines 
with the oxygen of the air. Heat, however, is pro- 
duced by other combinations, as, for example, by 
that of hydrogen with chlorine. 

If a little sulphuric acid be dropped upon a 
mixture of powdered sugar and chlorate of potash, 
the chemical action will be so intense that sufficient 
heat will be generated to inflame the mixture: this 
“mode of producing heat is sometimes employed. 
The ordinary lucifer match is tipped at the end with 





a compound which is decomposed at a very low 
temperature. The friction of the match against the 
box is sufficient to raise it to this degree, and then 
the compound inflames and ignites the wood. 

5. Vital Action.—Vital action is another source 
of heat, the temperature of the human body being 
above that of the surrounding air. This may, how- 
ever, be regarded as a result of combustion, for a 
portion of the food taken into the system is really 
consumed, that is, its carbon unites with the oxygen 
of the air, and by this slow combination heat is pro- 
duced which maintains the temperature of the body. 

6. Electrical.—The only other source of heat 
which we shall refer to now is electricity. We have 
seen already how in the thermo-electric pile heat 
is converted into electricity, and we find more 
fully in our lessons on Electricity how it may in 
turn be converted into heat. A simple illustration 
of this is seen if a piece of thin platinum wire be 
taken and made to form part of the circuit through 
which a powerful electric current is passing; the 
wire will very shortly become white-hot, and even be 
fused. It is in this way that cannon and torpedoes 
are fired by the agency of an electric current. 


EXPANSION PRODUCED BY HEAT. 

We have now to notice the principal effects 
which heat produces on different bodies submitted 
to its influence. Take a rod, A (Fig. 6), of brass or 
copper, about half-an- 
inch in diameter, and 
cut a gauge of metal of 
the shape shown at B, 
so that the rod may just 
fit lengthways between 
the ends of the gauge, 
and also fit tightly in 
the hole, c. If now the 
rod be dipped in boiling 
water, or held over a 
source of heat so that its temperature may be 
raised, we shall find that it will no longer enter 
the gauge nor pass through the hole. It is clear, 
then, that the dimensions of the rod have been in- 
creased by its elevation of temperature, and we 
thus learn that one of the effects of heat is to pro- 
duce expansion. 

Take a flask (Fig. 7) and fill it with water 
slightly tinted with litmus, ink, or other colouring 
matter, Fix in it a tightly fitting cork through 
which a long glass tube has been passed ; the water 
enters the tube and rises to a certain point, and 
here it will remain so long as the temperature is 
unaltered. Now warm the flask gently by means 
of a flame of some sort—candle or Bunsen burner—. 
and note that the level of the water in the tube 





Fig. 6. 
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falls slightly, and then begins to rise. The tem- 
porary fallin the column of water is due to the 
expansion of the glass of the flask, which is first 
heated ; but when the heat has reached the liquid 
it expands at a greater rate than the glass and the 
column of water then begins to rise. The evidence 
of expansion in the water is so apparent in this 
experiment that one may readily show it to a large 
class. 

The expansion of metals is also so great that in 
large engineering works—as, for instance, long iron 
bridges—allowance has to be made for it, as other- 
wise the structure would be distorted and weakened. 
It is very important, therefore, to ascer- 
tain the exact amount of expansion 
which different substances undergo when 
their temperature is raised The simplest 
means of doing this is to take a rod of 
the metal, and having placed 1t s0 that 
one end presses against an adjusting 
screw and the other against the short 
end of a lever, heat it by means of a spirit 
lamp. The longer limb of the lever then 
serves as an index, and shows the 
amount of elongation Sufficient ac- 
curacy cannot, however, be obtained in 
this way, as the exact temperature of the 
bar cannot be determined The method 
devised by Lavoisier and Laplace is 
therefore frequently adopted 

The following is the principle of the device A 
rod of metal, A B (Fig. 8), whose rate of expansion 
has to be ascertained is placed in a trough contain- 
ing a liquid. The rol rests on glass rollers, and one 
end presses against the fixed upright rod of glass at 
F, while the other end is free. As the temperature 
of the liquid is raised, the rod AB lengthens out, 
and the end B approaches B’. B in its 
movement pushes against the arm BC of 
a right-angled lever, BC D, moving on a 
pivot at c, and the long arm cD is moved 
into the position CE by the time the rod 
has elongated to B’. The distance, DE, 
measured on an upright scale, bears, a 
definite relation to the increase of length, 
BB’. Therefore, when DE is ascertained 
for a given rise of temperature, we have 
the means of finding out the amount of 
elongation BB’, and consequently the 
rate of expansion of the rod AB. For 
the long arm of the lever cD we may substitute 
0 telescope to move on the pivot at Cc in the 
same way, and with which we may more con- 
veniently ascertain the rate of expansion on the 
scale DB. The practical details of the method are 
as follow:—A metal trough (Fig. 9) is placed 
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Fig. 7. 


over a furnace between four stone supports, and 
the bar to be tested is placed in this. A rod of 
glass is placed between the supports at one end of 
the trough, so that the bar may press against it. 
On the top of the other two is a rod turning in 
bearings, and carrying at one end a telescope. 
Fixed to this rod is another at right angles to 
it, which presses against the other end of the 





bar under examination. An accurately divided 
scale is placed on the wall of the room opposite to 
the telescope, which has cross wires placed in it, so 
as to mark the centre of its field of view. It will 
easily be seen that when the rod elongates it will 
turn the axle which carries the telescope, so that 
by looking through the latter we shall be able to 
read off on the scale the amount of deviation, and 
by an easy calculation learn the exact increase in 
length. The visual ray here serves as a long 
index hand, and enables us to take our measures 
accurately. 

When an experiment is to be made, the bar is 
placed in pasition, and the trough filled with melting 
ice. Ina little time it will have attained the tem- 





perature of 32° F., and an observation is then made 
through the telescope so as to determine the degree 


of the scale to which it points. The ice is now 
removed, and the trough filled with mercury or oil, 
and raised to the required temperature. When it 
has been stationary at this point for a short time, 
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‘as shown by thermometers placed in the trough, 
a second observation is taken, and in this way the 
expansion is ascertained. This fraction is usually 
known as the coefficient of linear expansion, and 
in most tables it is given for the expansion between 
32° and 212° F., or the freezing and boiling points of 


water. The following table shows the extent of 


this increase for a few common substances :— 


Fir . 7 ask6 
Flint Glass- = - eK 
White Glass TVs 
Platinum - . - . - ees 
Stel ~ - - - - - © = + gy 
CastIron - -— - - 5 = = gh 
Wrought Iron -~ - - - oe - ats 
Gold - - - se ee ah 
Goppr - - - - - - = the 
Brass - - - = = = © = = he 
lead = = = 7 ee eee hy 
Zine - - + © = © = = = ghey 


It must be remembered that this table merely 
indicates the linear increase—that is, the increase 
in one direction. Most substances, however, expand 
equally in each direetion, and then the cubical ex- 
pansion may be taken at three times the above 
fractions. 


EXPLANATION OF THE EXPANSION OF BODIES. 


The enlargement of bodies by heat is easily ac- 
counted for by -the dynamical theory, for, when 
the particles vibrate more widely, they naturally 
endeavour to get farther apart, so as to have more 
space to move in. We may regard the particles of 
any body as being held together by two opposing 
forces—cohesion, which tends to draw them more 
closely together, and heat, which tends to drive them 
farther apart. If the heat be increased, the body 
expands a little by its influence, and then, as the 
particles get farther separated, it assumes the liquid 
state; and finally, in the case of many substances, 
the heat altogether overcomes the cohesion, and 
the particles fly apart in the form of vapour. When 
the source of heat is removed, and that already 
acquired by the substance has been imparted to 
surrounding objects, cohesion again comes into play, 
and the substanoe resumes the liquid or solid state. 








POLITICAL ECONOMY.— VII. 
{Continued from p. 21.]} 
EXCHANGE (continued). 
Now it is clear that when payments are spread 
over.a series of years, one of the parties may suffer 
very much from these fluctuations. If I take a 
piece of land now on a ninety-nine years’ lease at a 
ground rent of £100, and gold goes'up 20 per cent. 
in value during the next fifty years, I or: my 


successor will then have to pay the equivalent 
value, not of £100 now, but of £120 now; that is, 
it will require (other things being equal) as much 
labour and abstinence to get that £100 as it now 
does to get £120. The purchasing power of coined 
money is found to vary little as regards com- 
modities generally from one year to the next, but 
very greatly when we compare successive periods. 
of years, or times 20, 30, 60, or 100 years apart. 
So it has been suggested that the standard for such 
payments should not be money. It has been found 
that while corn often varies greatly in value, com- 
paring one year with the next, according as the 
harvest is good or bad, its average value, as 
determined by the average amount of labour and 
abstinence required to produce it, does not vary 
nearly so much as that of gold orsilver. Buta 
more stable standard it is thought might be found 
thus:—In the present year (for instance) a list 
might be made of the price of certain amounts of 
the necessaries of life—a bushel of corn, half a 
hundredweight of iron, a stone of meat, so many 
yards of cloth, and so on; the prices might be 
added up, the amounts being probably fixed by the 
estimated consumption of an average man for a 
certain time, and the result might be called 
“one unit of value.” Then deferred payments 
agreed upon this year might be expressed, 
not in money, but as so many “units of value, 
1892.” And it might be agreed that every‘ year 
the sum payable shall be, not so much gold, 
but the equivalent of the commodities that were 
exchanged for so much gold in 1892. The reason 
for taking several commodities is that the effect of 
occasional fluctuations in one or more will thus be 
spread over the values of the whole. This system 
is called “the multiple or tabular standard of 
value,” and for payments spread over a series of 
years, or deferred payments, as loans for long 
periods, is a fairer method than payment in 
money. 

Few subjects are more complicated than that of 
the currency, and in an elementary work we can 
only touch on one or two of the leading points. 
We must now mention “Gresham's law,” or the 
proposition stated by Sir Thomas Gresham when 
Master of the Mint in Queen Hlizabeth’s reign, that 
“bad money will drive out good, but good will not 
drive out bad.” That is to sey, supposing new 
sovereigns are put into circulation along with ald, 
worn, and therefore light sovereigns, the old ones 
will remain in circulation, the new ones will dis- 
appear. At first sight this seems strange. But 
it is clear that if a sovereign containing gold 
equivalent to 19s. 6d. will buy the same amount 
of goods as‘one containing the full amount of gold 
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required—and unless the coin is carefully weighed 
jt may be impossible to tell its real value—the 
interest of the holder is to spend the light one, and 
get rid of the heavy one to be melted down as 
bullion. And, in fact, this generally happens. 
The heavy ‘pieces are picked out by jewellers, 
bullion dealers, and others, and sold as bullion; 
the light ones remain. But though one does not 
ordinarily weigh coins, yet banks and people who 
deal with large amounts do so, and thus the 
last holder may suffer heavy loss. Hence, when 
mew coins are issued, it is desirable to call in the 
old. Hence, too, when paper money is issued, the 
gold it replaces soon tends to disappear : it is either 
melted down for use by jewellers, etc., or, much 
more generally, sent abroad, because the paper 
money of one country is not usually taken freely in 
others at its nominal or “ face” value. 

The English sovereign, we may note in passing, 
weighs in theory 123°27447 grains of ‘“ English 
standard gold,” which is eleven parts fine gold and 
one part alloy, chiefly copper. As such minute ac- 
curacy is impossible in practice, a minimum weight 
of 122°50 grains is fixed, below which the sovereign 
is not legal tender. The limits between which the 
weight of the sovereign when issued must lie are 
123-074 and 123°474 grains. But sovereigns weigh- 
ing considerably less than the legal minimum 
are in circulation (we take these details from 
Jevons’ “Money.” The “Mint price of gold” is 
£3 17s. 103d. per oz. troy; this, however, is only 
a way of saying that an ounce of gold is coined 
into three sovereigns and that fraction which is 
expressed by 17s. 103d. For “ price” means value 
estimated in standard gold coin; and the “value 
of so much gold estimated in standard gold coin” 
only means, since there is no charge for coinage, 
the amount of coin that is made out of that amount 
of gold. 

A shilling contains less than three-fourths of a 
shilling’s worth of silver, a penny only about a 
farthing’s worth of bronze (Jevons). But as these 
are only “token coins,” no harm is done. 

It is a principle of monetary regulation that 
there shall always be free coinage of the standard 
metal—that is, anyone who has gold bullion in 
England has a right to take it to the Mint and 
have it made into sovereigns. Thus the amount 
of money expands with the demand for it more 
readily than it would if the consent of the Govern- 
ment had to be waited for. In England there is 
also gratuitous coinage, é.e., there is no deduction 
(called seigniorage) made for the expenses of 
coinage. Sometimes this seigniorage has been 
considerably in excess of the expenses of coinage, 
60 as to be a source of revenue to the State. This 
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usually involves reduction of the purchasing power 
of the coin, and unsettles all commerce. The 
general view among economists is that there 
should be no seigniorage whatever, because even 
the smallest will tend to hinder the supply of 
money from keeping pace with the demands of 
increased trade. 

The amount of coin, and, indeed, of>+ coin 
and paper, which different countries use varies 
enormously, and seems to bear no defined rela- 
tion to their wealth or commerce. England is 
a richer country than France, and has a much 
greater foreign trade; the rate of wages, too, 
and the general standard of living among all 
classes are higher, and there are many more rich 
people in England. Yet it is estimated that (about 
1885) the United Kingdom had £3 10s. of gold 
in circulation per inhabitant, and about £65 6s. 
of gold, silver, and paper; while France had 
about £5 gold per inhabitant, and £10 10s. 
gold, silver, and paper. The amount required 
depends partly on the number of commercial 
transactions, partly on the extent to which bank- 
ing facilities are developed; thus upwards of 99 
per cent. of the sums paid in the wholesale trade in 
England are paid by cheques or bills of exchange, 
or other substitutes for cash. In no other country 
is banking developed to anything like the same 
extent. 

BIMETALLISM. — It is clear that countries of 
different degrees of wealth must use different 
standard metals. Thus in England it would be 
very inconvenient if there were no gold coinage. 
But in some of the South American states wages 
are about 2s. a day, food is cheap, and there are 
few rich people, so that gold coins would have to 
be inconveniently small if they were to circulate 
generally. In India and China, where wages are 
only a few pence a day, the great mass of the 
people would never see gold coin at all; it could 
not be made small enough to suit their needs. 
Now when a merchant in a country with a gold 
standard trades with a merchant in a country with 
a silver standard, the terms of their bargain are 
affected not only by various unavoidable circum- 
stances producing an unexpected rise or fall in the 
prices of the goods, but by the additional uncer- 
tainty whether silver is going to rise or fall, 
relatively to gold. Of late years silver has 
fluctuated much in value, and the profits made on 
each single transaction in modern trade are so 
small that a very slight variation may make a loss 
instead of a profit; and these uncertainties dis- 
courage trade. Or again, a railway in Mexico, 
built with English capital, may fix its fares and 
rates on the supposition that silver is tc gold as 
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20 to 1; but the relation varies slightly from week 
to week, and every time silver falls in value the 
shareholders lose something, and the fear of this 
loss discourages investment of capital in the silver- 
using countries, which generally want it most. 
Besides, while there is not much prospect of large 
additional supplies of gold, there is ample prospect 
of a great increase in the supply of silver; but 
with the increase of trade and commerce there is 
more demand for standard money, and if this 
cannot be met prices will fall, and all payments, 
especially deferred payments, will represent a 
greater amount of sacrifice on the part of the 
payer than they would if prices had remained the 
same. Bimetallists, therefore, propose that the 
principal countries of the world shall agree that 
gold and silver shall be legal tender indifferently, 
the rate between them being fixed by law, and 
“ free coinage ” of both shall be established. It is 
objected that the actual ratio may vary again ; and 
if so, it would be to the interest of those who have 
large payments to make to buy up the cheaper 
metal, get it coined, and make their payments in 
it. So the creditor would really be defrauded. 
“ But,” it is answered, ‘directly there is this run 
on the cheaper metal, it will become dearer again, 
and so the equilibrium will be restored.” The 
difficulty here seems to be that the possible in- 
crease in the supply of silver is so large that it 
may constantly be getting cheaper with every 
attempt to supply such additional demand. But 
the question is beset with numerous difficulties far 
beyond the scope of an elementary work. 

PAPER CURRENCY has arisen from motives of 
convenience. To keep large quantities of gold or 
silver stored, one must be well (and expensively) 
protected against robbers: to carry about the amount 
required for large payments would require horses 
and carts and porters. So a custom arose of 
transferring the bankers’ receipts for it—just as 
people now who sell cargoes of goods transfer from 
hand to hand the dock warrants which entitle the 
owners to claim the cargoes. And it is great waste 
to use an expensive metal like gold when we can 
use paper instead. But when can we use paper 
instead ? 

For paper money to maintain its value, there 
must be absolute security that it can be converted 
into coin on demand. This is effected in most 
countries by prescribing a certain reserve which 
the banks that issue notes are compelled to keep, 
and limiting their issue to a certain amount. This 
in England is done by the Bank Charter Act of 
1842. This (1) limits the note circulation of all 
banks which were issuing notes at the time of its 
passage to their average issue at that time; and, 


as it happened that no London banks but the Bank 
of England and very few joint-stock banks were 
then issuing notes, the privilege of note issue in 
England is now enjoyed only by a few private 
bankers in the country, and by the Bank of England. 
As it has been legally decided that this privilege 
cannot be transferred, and as the notes of private 
banks are not legal tender in England, it will most 
likely die out eventually. (2) The notes of the 
Bank of England are legal tender. The Bank is 
allowed to have £14,000,000 of them in circula- 
tion at any one time without any stipulations as to 
the amount of coin it must hold. But for every 
note over £14,000,000 (with certain exceptions we 
need not here state) there must be an equivalent 
of gold in the Bank. ‘Thus it docs not pay the 
Bank to have more than £14,000,000 worth of 
notes out. Up to that amount it has the use of 
the coin which is paid into it in exchange for the 
notes, or which it would have to pay out to its 
creditors were they not in existence. It is known 
by experience about how many notes are likely to 
be presented for payment in gold in a given time, 
and enough is kept to meet these demands. The 
rest is invested in various ways—the simplest to 
explain being that it is sometimes lent to foreign 
banks and Governments who use it as a reserve 
against note issue. The Bank, of course, gets 
interest on it, and so secures arevenue from wealth 
which, but for the privilege of note issue, would 
otherwise be lying idle. But on every note issued 
over the limit there would be the loss of just the 
amount of revenue which might be derived from the 
use of the coin which has to be kept in reserve to 
meet it. 

The object of this Act is apparently to guard 
against the dangerof “inflation.” If a bank can 
issue as many notes as it likes, it will probably, it is 
thought, lend them freely tospeculators. Notes will 
then be issued in excess of what the country wants, 
and will constantly be returned to the bank for pay- 
ment in coin. The bank will find it difficult to 
procure coin enough to meet them; the suspicion 
that something is wrong will make everyone who 
holds notes try to get coin for them; and though 
banks may profess to pay every note on demand, it 
is quite clear that if they always kept enough coin 
to pay all their notes at once, there would be no | 
profit in issuing notes. So the bank may break, 
and holders of its notes suffer heavy loss. 

As a matter of fact, paper promises to pay which 
are nearly as good as the notes of many banks 
can be created so easily that it is doubtful if 
the Act really checks speculative lending at 
all. In special cases it may be suspended by the 
Government, 7.¢., the Bank of England may be 
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allowed temporarily to issue notes over the limit 
without having an equivalent in coin. We shall see 
why when we come to consider commercial crises. 
In some countries the Government issues incon- 
vertible paper money, that is, notes which profess 
to represent so much coin, but for which coin will 
not be given on demand. Often, however, the 
notes contain a promise that this coin will be paid 
for them after a certain date some years from 
their issue. This is, indeed, a favourite resort of 
Governments in difficulties, and were it absolutely 
certain that the notes would be paid as pro- 
mised, and that the supply would not be allowed to 
exceed the needs of the country, it is just possible 
that these notes might maintain their nominal 
value. But nobody can say even approximately 
how much money the country does need at any 
time. It depends partly on the amount of trade, 
partly on the amount of separate payments, whole- 
sale and retail, partly on the extent to which 
banking facilities are developed and people will 
take cheques and bills of exchange, etc., instead of 
notes or coin, and on other conditions. Nobody 
can measure the relative influence of these con- 
ditions at all. And if the Government has more 
expenses than were expected, it is only too easy to 
issue more notes, and hope that something may 
turn up to enable them to be paid some years 
hence. Now bank-notes are not usually employed 
in payments between country and country. Practi- 
cally the arrangements of foreign trade we shall 
have to describe presently make international 
trade barter of goods for goods, and it is only when 
the values do not balance that money is sent to 
make up the difference. But this is coin and not 
bank-notes, because doubt about the solvency of a 
country is more free to find expression abroad than 
at home. Where, therefore, inconvertible notes 
and gold are both legal tender, the gold is a little 
more valuable in any case, because it can be used 
more freely for foreign payments, and in accordance 
with Gresham’s law the worse money drives out 
the better. And, of course, the more of these 
notes that are issued, the lower their value is com- 
pared with gold. Gold then goes toa premium, 
and the fluctuations of this premium—almost 
always increased by speculation and affected by 
daily political events—make the real purchasing 
power of the’ notes quite uncertain, inflict the 
utmost hardship on their holders, and upset all 
monetary transactions. Thus, during the War of 
Secession in the United States, both sides being 
hard pressed for funds, issued inconvertible paper 
money. Gold at once went to a premium in both. 
In the North it reached 240—that is 240 dollars in 
paper were equivalent to 100 dollars in gold. As 
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prices naturally could not follow all the fluctuations 
of the premium, and as it fluctuated from hour to 
hour—rising and falling during the progress of a 
battle as the telegrams were unfavourable or the 
reverse—no one quite knew what a sum of legal- 
tender money due the next day would really be 
worth when it came. In the Confederate States 
the value of the paper dollar fell steadily as the 
prospects of their success grew worse, until at last 
one heard of a pair of trousers selling for 
1,100 dollars, a pound of sugar for 100, and so on. 
Eventually, the notes issued in the North were 
paid in specie, but the fluctuations meanwhile 
caused great loss to some and enormous profits 
to others. Under such a system the few clever 
people who understand the subject, and can see how 
things are likely to go, can make large fortunes at 
the expense of the great mass. Thus manufacturers 
on the Continent have been known to express pleasure 
at the issue ot inconvertible paper, because their 
customers, large wholesale dealers, knew that. the 
paper was worth less than gold, and so submitted 
to pay increased nominal prices, but their work- 
men did not find it out, and so contentedly took 
the same apparent wages as before. And, of course, 
the manufacturers pocketed the difference. 

In dealing with paper substitutes for money, we 
have first mentioned bank-notes. We may next 
mention cheques, which are (as most people 
know) orders on a bank to pay a certain sum 
to a certain person, signed by someone who has 
money in that bank—that is, who is a creditor 
of the bank to at least the sum mentioned. These 
are transferable by endorsement, and might serve 
as substitutes for coin, though they do not usually 
do so in fact. A more important substitute is the 
bill of exchange. This is in the form of an order 
running usually somewhat as follows :— 


Three months after date pay to the order of 
John Jones the sum of One Hundred Pounds value 
received. THOMAS ROBINSON. 

To WILLIAM SMITH. 


William Smith on receipt of this “ accepts” the 
bill, i.e., writes “ Accepted,” and the date of pay- 
ment across it, and signs it. On the face of it, 
this document means that W. Smith owes T. 
Robinson a certain sum, and Robinson owes that 
sum to Jones; and that it is more convenient for 
Robinson to tell Smith to pay Jones than to pay 
Jones himself and collect his debt from Smith ; 
and Smith by signing acknowledges the debt. But 
the sum actually paid by the bill is not £100 cash, 
but the sum that would produce interest enough to 
make it up to £100 cash if it were lent for three 
months. 
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These bills are largely used in commerce in the 
payment of debts at a distance, as in another 
country. They were often used, when usury laws 
were in force, to evade them. For nobody, except 
the parties, could tell what the original “value 
received ” for the sum stated had been. They are 
transferable by endorsement, and if the names on 
them are those of persons of known credit, no diffi- 
culty is found in circulating them. Frequently they 
are used as means of raising money on the joint 
credit of the parties signing, and are then called 
accommodation bills; but with this use we are not 
here concerned They can always be converted 
into cash before they are due for payment. A sum 
is then deducted from the face value representing 
the interest that with the original sum would make 
up £100 at the date mentioned; something for 
commission, and something as insurance against 
the risk that the bill will not be paid—a sum 
which, of course, varies widely according to the 
business reputation of the people whose names are 
on the bill. Of the other influences affecting the 
rate of discount we shall speak shortly. 

Between distant places or foreign countries the 
place of money is often supplied by “telegraph 
drafts” or “cable transfers”—which may be de- 
scribed as orders sent by telegraph to make pay- 
ments which are balanced against orders sent the 
reverse way. Thus, if bank A, in London, tele- 
graphs to its correspondent B in New York to pay 
£100 to Messrs. X, which a debtor of X, in London, 
has lodged with them, and B telegraphs to A to 
pay £110 to Messrs. Y, due to them from a debtor 
in New York, accounts between B and A can be 
settled up by B paying A £10. This sort of pro- 
cess, only infinitely more complicated, is going 
on always between every two commercial countries 
in the world, and by its means an immense eco- 
nomy is effected in the use of coin, and the risks 
attending its transmission are avoided. 


APPLIED MECHANICS.—XV. 
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BENDING OR FLEXURE~STRENGTH AND STIFFNESS 
OF BEAMS—PRACTICAL RULES, ILLUSTRATIONS, 
AND EXAMPLES. 

A LOADED beam is strained; and if we wish to 

have an illustration of the nature of the strain, we 

may use a material which yields readily like india- 
rubber. We can then study the phenomena of 
bending when manifested in an exaggerated form. 

Let the outline of two plane sections be drawn on 

the beam, at right angles to its length; when the 

beam is unstrained, these sections will then, of 
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course, be parallel. When the beam is loaded, it 
will be seen that the sections approach nearer on the 
loaded or concave side of the beam, and are further 
apart on the convex side than before, the edge view 
showing two straight lines enclosing a trapezoidal, 
or wedge-shaped, portion. Fig. 92 represents a 





small portion of the beam in the two cases, the 
curvature in the second case being much exaggerated. 
We have in this a rough illustration of the fact or as- 
sumption on which all the laws of bending are based, 
viz., that sections which were plane before bending 
remain plane after bending. The theory founded 
on this assumption gives results agreeing exactly 
with experiment, and hence it may be taken as an 
established fact. ; 

If plane sections remain plane, we see at once 
that the stress due to bending, near the concave or 
loaded side of a beam supported at the ends, is 
greatest at the surface, diminishing regularly to- 
wards the centre of the section, and again increasing 
towards the surface on the other side, 
the stress being in the first case com- 
pressive, and in the second case tensile. 


a ce 
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Fig. 93 illustrates this, cd being the 
edge view of a section before, and ec’ d’ 
that of the same section after, bending 6 H 


takes place; the portion abd’c’ being 
half the trapezoidal portion included 7 
between two sections which were par- 
allel before bending. It will be seen 4 
that there is a surface or region some- 
where near the middle of the beam 
where the fibres are neither extended nor com- 
pressed ; this is called the neutral surface, and its 
elevation or section is the neutral line. 

The position of this neutral line in any section 
is of some importance. This will be referred to 
later on. 


Fig. 98. 
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We have referred only to compressive and tensile 
stresses due to bending ; but in beams in actual use 
something more than pure bending occurs, which 
would be produced if the beam were acted on by 
equal and opposite couples at the two ends; in fact, 
there are shearing forces at a section ; but in ordinary 
beams such as those used in building operations, 
the shearing forces are usually comparatively small. 

All the laws of bending follow directly from the 
conditions of equilibrium for a number of forces not 
acting through one point. It may be well to state 
these conditions. They are— 

(1) That the algebraic sum of the vertical com- 
ponents of all the forces shall be zero. 

(2) That the algebraic sum of the horizontal 
components of all the forces shall be zero. 

(3) That the algebraic sum of the moments of all 
the forces about any assigned point shall be zero. 

The terms “ horizontal component” and “ vertical 
component ” were explained at page 339 of Vol. V. 

The first condition applied to a horizontal beam 
supported at the ends, and loaded (as beams usually 
are) with vertical loads, shows us that at any vertical 
section there is a resultant tangential force acting 
which balances the forces applied to the beam to 
one side of the section. In these forces we, of 
course, include a supporting force, which can be 
found as explained in an earlier lesson. ‘Inhis 


tangential force is the shearing force referred to 
above, and an illustration of its action can be 
obtained by the use of a model such as that 
shown in Fig. 94, in which the shearing force is 
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represented by the pull in the cord M, due to the 
weight w’, which is equal to w together with the 
weight of the portion FMN of the beam. The 
model also shows the action of the tensile forces 
at A and the compressive forces at B, due to 
bending; the little prop at B, not being fastened 
in, would drop out if not acting as a strut, whilst 


the chain at A can only exert a pulling force. If 
the beam were supported at the ends and loaded 
in the usual way, the chain and prop would require 
to he interchanged. 

The second condition of equilibrium does not 
apply to external forces in the usual case, as the 
loads are vertical. If applied to internal forces, it 
gives us the position of the neutral line in a section. 

Referring again to Fig. 93, we see that the strain 
(elongation below and compression above the neutral 
surface) is proportional to distance from the point 
H, or neutral line. 

Let y be the distance of any assigned little area 
in the section from H; then our assumption about 
plane sections remaining plane leads at once to the 
conclusion that strain is proportional to y. 

But by Hooke’s law stress is proportional to 
strain; hence, stress is proportional to y, or is 
equal to yy, where p is the stress at unit distance 
from the neutral line. 

Let @ be the size of our little area, a being an 
exceedingly small fraction. Then, the force on 
a is stress X a=apy, and our second condition, 
applied to the forces acting on all the little areas 
in the section. is that— 

Lapy = 0, 
Or, pay = o. 

This condition can only be true if the neutral 
line passes through the centre of area of the section, 
The student will see that this is so if he consults 
the short reference to “centres of gravity” given at 
page 281, Vol. VI. 

How, for instance, would the distance of the 
centre of any area from a given line be obtained ? 
By multiplying each little portion of the area by 
its distance from that line, and dividing the sum of 
all these products by the whole area; in other 


words, the distance required is oe But if Say =o, 


the expression is 0, and the distance vanishes, or 
the line from which we measure passes ttse/f through 
the centre of the area. 

Do not forget, then, the important result regard- 
ing the position of the neutral line in any section 
of a beam. 

The third condition, applied to external forces to 
one side of the section and the internal forces 
which balance them, gives us the rule for the 
strength of a beam at any section. 

The bending moment, represented by Mp, is the 
algebraic sum of the moments of all the external 
forces to one side of the section, taken about a 
point in the section, and it is balanced by the 
moments of the internal forces, or moment of 
resistance. 

The force on any little area a is apy, and our 
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third condition of equilibrium applied to the case 
shows us that if moments are taken about the 


neutral line, Tapy x y = Mo, 


Or, pay* = Mp, 
Or, pl = Ma, 

I being the moment of inertia of the section about 
the neutral line. This moment of inertia will be 
different from that used in questions on torsion, as 
the moment of inertia in the latter case is taken 
about a line through the centre of the section at 
right angles to ita plane. 

If vis the stress at unit distance from the neutral 
line, and / the stress at distance y from it, 


py = for? =p, 
hence our rule for the strength of a beam be- 
comes— re Ly, 


This important rule should be carefully remem- 
bered. 


If we want the greatest bending moment a beam 
will stand at any given section, we must make / 
the greatest stress—of this kind—the material will 
stand, and y the greatest distance of any point in 


the section from the neutral line. 
The strength rule is sometimes given ina slightly 


different shape, Thus, let =, the moment of in- 


ertia divided by the greatest distance y, be called 
the strength modulus of the section; then the greatest 
safe bending moment 1s obtained by multiplying 
the greatest safe stress of the material by the strength 
modulus of the section. It must be borne in mind 
that the stress f, here referred to, is not exactly 
the same as the ordinary tensile or compressive 
stress of the material ; it must be found by experi- 
ments on bending. 

The values of the moments of inertia and strength 
moduli of some common sections are given in 
Table I. 
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Moments of Inertia and Strength Moduli of Sections. 
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Triangle. 


For some simple shapes of section, such as the 
rectangular shape commonly used for timber 
beams, the strength rule may be put in a simpler 
form. 

Our strength rule may not be true for loads exceed- 
ing the elastic strength of the beam, but if beams 
of different lengths, breadths, and thicknesses are 
tested up to breaking, all supported at the ends 
and loaded at the centre, it will be found that the 
breaking load w is proportional to the product of 
the breadth and the square of the depth, and in- 
versely proportional to the length of the beam. 
Hence the rule may be written, 


3 
Wekx 


where K is a number obtained by experi- 
ment. 

If the beam is loaded and supported in any of 
the five other ways referred to in Table II., the 
method of loading and supporting must be taken 
iato account, and the rule is therefore— 


W=CxKx ald 
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TABLE II. 


Relative Strengths of Beams, supported and loaded 
as indicated. 








Greatest 
neruene Relat Relativ 
Method of Loading and | -cment. AbIVe ba 
Supporting the Beam. phe Ly in Sure Denes one 
W,and length 
of beam = /. 
Fixed at one end and she 
loaded at the other ; Wl 23 16 
Fixed at one end and Ww! 
loaded uniformly Tr "5 6 
all along its length 
Supported at both) W1 
ends and loaded in - — 1 1 
the middle . . J 4 
Supported at both Wl 
ends and loaded Bali 2 *625 
uniformly. . . § 
Fixed at both ends* Ww 
and loaded at the } wi 2 25 
middle. ... 8 
Fixed at both ends 
and loaded ans} Wi 8 125 
formly ... 12 





In this, all dimensions must be taken in inohes 
and loads in pounds. 

The rule then is: the load which will break a 
beam of rectangular section, / inches long, @ inches 
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broad, and d inches deep, if loaded and supported in 
any of the six ways shown, is found by multiplying 
the proper values of the constants 0 and K together, 
and multiplying their product by the breadth of the 
beam in inches, the square of its depth in inches, 
and dividing by the length of the free part of the 
beam in inches. 

Values of care given in Table II., and values of 
K in Table IIT. 


TABLE III. 





Value of 8 (de- 





Material. Value of K. flection) = — 
. ~ 4E° 
English oak 6,680 7 salto 
] 
» ash an 6-4 million 
1 
Teak. . 9,180 9 million 
Pitch pine. . . 6,520 roe Thon 
1 
Red pine 5,850 5-64 million 
Yellow pine 4,480 4 =aiinon 
1 
Norway spruce... . 5,600 6°4 million 
1 
Beech ..... 6,220 3-4 million 
] 
Elm . 4,050 4 million 
Mahogany . 6,700 8°5 -alltion 
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METEOROLOGY—I. 
INTRODUCTORY REMARKS — THE ATMOSPHERE: 


ITS CONSTITUTION. 


METEOROLOGY is the science of the atmosphere, of 
what Aristotle, the first systematic writer on the 
subject, called 74 peréwpa [ta métddra], “ the things 
above the earth.” All our out-door pursuits depend 
#0 much upon the weather, the actual condition of 
the atmosphere at whatever spot we may be, that 
it is naturally a subject in which all are interested, 
and on which almost everyone, probably from the 
earliest times, has made observations more or less 
scientific, and has formulated opinions. The state 
of the clouds must have been observed as a weather 
prognostic from the very dawn of human intel- 
ligence, and dwellers in the country have other 
homely signs to go by. Animals are sensitive to 


coming changes of weather: sea-birds flying inland 
on the approach of storm, marsh-birds seeking 
higher ground, swallows and rooks flying low, frogs 
croaking, cows lying down, and sheep huddling 
together under hedgerows. 

No scientific study of the atmosphere, however, 
was possible until the invention of such instruments 
for measuring its various characters as the thermo- 
meter and barometer, inventions which date mostly 
from the seventeenth century. ‘The state of the air 
is affected by such a variety of local circumstances, 
such as altitude, proximity to the sea, aspect, soil, 
etc., that even long-continued and accurate observa- 
tions at isolated spots tell us little about the general 
laws of atmospheric action, and will not enable us 
to predict anything of the weather for any length 
of time in advance. Weare at the bottom of the 
atmospheric ocean, and from one spot can learn 
little more of it than an oyster could learn of the 
Atlantic. In modern times extended travel and 
widely scattered observers have facilitated such 
generalisations; whilst still more the electric 
telegraph, by enabling us to compare the changes 
in the atmosphere at almost every part of the 
earth’s surface almost at once, has given us the 
power of predicting the rate and direction in which 
these changes are likely to be transmitted. 

Humboldt’s work on isothermal lines, published 
in 1817, was the first scientific treatise on meteor- 
ology, and Dove's great work on the distribution of 
heat on the surface of the globe, published in 1852, 
by raising up numerous observers in all parts of the 
world, was even more important in popularising the 
science. 

Opinions are hardly agreed as to the leading 
subdivisions of the province of meteorology. It is 
sometimes divided into climatology, the science of 
weather and cosmical meteorology. 

By climate is meant the local atmospheric con- 
ditions which determine the suitability of various 
districts for the support of vegetable and animal 
life. It is practically determined by the tempera- 
ture and moisture of the air, and these in their turn 
by the prevailing winds, they deriving their tem- 
perature and moisture from the regions they have 
traversed. Thus, when in 1868 Dove first showed 
that the prevailing winds are simply the result of 
the relative distribution of the mass or pressure of 
the atmosphere, and that their direction and force 
are simply the flow of air from a region of higher 
towards one of lower pressure, or from where there 
is a surplus of air to where there is a deficiency, he 
furnished the key td the whole question of climate. 

By weather is understood the state of the air at 
any time as respects heat, moisture, wind, rain, 
cloud, and electricity; and a change of weather 
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implies a change in one or more of these conditions. 
Most of these changes also find their explanation in 
the distribution of atmospheric pressure. 

Cosmical meteorology considers the physical 
conditions of the atmosphere, and their relations to 
light, heat, electricity, and magnetism. 

As all meteorological phenomena are referable in 
the long run to the action of the sun, a second sub- 
division of the science has been proposed into the 
study of diurnal changes, i.e. those dependent on 
the earth’s rotation, and that of annual phenomena, 
i.e. those dependent on its revolution. 

In our lessons on Physical Geography (Vols. I. 
and II.) we have already dealt to some extent with 
the conditioning causes, the modes of observation, 
and the results of meteorology, especially in lessons 
III. and IV. (Vol. IL, pp. 141-146 and 208-214) 
and in lesson IX. (Vol. II., pp. 164-167), so that we 
need not repeat what we have there said, these 
lessons being, as it were, supplementary to those in 
one special direction. After a few remarks, there- 
fore, on the earth’s movements, we shall pass on to 
the atmosphere and its composition, and shall then 
deal in succession with its temperature, pressure, 
movements, moisture, electrical and optical pheno- 
mena, treating under each of these heads of 
the instruments and other means by which the 
characters of the air are observed and measured, 
and of the geographical distribution of these 
phenomena. 

The facts that the earth is only 90,436,000 miles 
distant from the sun on January let, whilst it is 
93,564,000 miles distant on July Ist, that the earth 
consequently travels faster through the half of its 
orbit when it.is in perihelion or nearer the sun than 
through the aphelion half, and that we in the 
northern hemisphere have our winter in the former 
or perihelion half of the orbit, cause the interval 
from the spring to the autumn equinox to be 184 
days, whilst that from the autumn equinox to the 
spring equinox is only 181 days. Though, however, 
the sun is thus three days longer over the northern 
hemisphere than over the southern in its apparent 
motion round the earth, the resulting greater length 
of our northern summer is more than compensated 
for by the greater proximity of the earth to the sun 
during that of the other hemisphere, so that the 
southern summer is actually warmer .than the 
northern. 

The most important general or cosmical agency 
affecting meteorological conditions is undoubtedly 
the inclination of the earth's axis of rotation at an 
angle of 28° 27’ 44” fram the perpendicular, This 
gives us the seasons and divides the earth into zones 
as to light and heat. On June 2ist, ‘the longest 
day or summer solstice, the sun reaches his greatest 


northern declination of 234° N., appearing vertically 
overhead at places 234° of latitude north of the 
equator and remaining above the horizon in the 
latitude of London (513° N.) for 16 hours 34 minutes. 
Then, as we have seen (doc. cit.), he turns south- 
ward and the days shorten till on September 22nd 
he stands over the equator, and we get the autumn 
equinox; and on December 22nd, the winter solstice, 
he attains his greatest southern declination of 
234° 8., and we have our shortest day, one of 7 
hours 47 minutes. Thus the length of the day is 
dependent upon latitude; and we have in this 
respect, and therefore in the total amount of light. 
and heat from the sun received in each region, a 
natural division of the earth’s surface into five 
zones. Within the Torrid Zone, i.e, for 234° on 
either side of the equator, the length of the days is 
almost uniform throughout the year. In each 
Temperate Zone, 48° wide, i.e. between either 
Tropic and the Pelar Circles in lat. 664°, day and 
night vary considerably in length; whilst in the 
Frigid Zones, i.e. within the Arctic and Antarctic 
Circles, the sun during part of the year is more than 
twenty-four hours below the horizon, and at another 
season more than twenty-four hours above it. 

The more nearly vertical are the sun's rays in 
falling upon the earth’s surface, the more will their 
heating power be concentrated upon a limited area, 
and the less thickness of the dense lower strata of 
the atmosphere will they have to pass through. 

There are, however, two causes, the combined 
action of which is to render the five latitndina) 
zones by no means regular zones of temperature. 
Firstly, the specific heat of water, 4.e. the quantity 
of heat which it requires to raise its temperature 
1° C., is much higher than that of land, whilst its 
power of radiating heat is far less; therefore the 
effect of the sun's rays upon water is communicated 
to the air above it far more slowly than is their 
effect upon land to the air above it. Secondly, 
nearly four-fifths of the earth’s surface being 
covered by water, and this oceanic enveloye being 
very irregularly distributed over the surface of the 
globe, though mainly over one hemisphere, it 
follows that the effect of the sun’s rays will be very 
unequally transmitted to the atmosphere, quite 
independently of the five latitudinal zones. It must 
be remembered that the temperature of the air is 
more dependent upon this unequally radiated heat 
from the earth than upon the direct effect of solar 
heat (see Vol. I., p. 144); but this is a point to 
which we shall allude further. 

Having thus far' supplementéd the lesson on the 
éarth as a planet (Vol. I., pp. 62-65), as bearing on 
meteorology, we need aid nothing to the desorip- 
tion of the composition of the atmosphere given 
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on pp. 141-142 in Vol. I., save the remark that, of 
all the varying ingredients of the mixture which 
we term air, the most important from a meteoro- 
logica] point of view, that is, as modifying tempera- 
ture, pressure, and weather generally, is the water 
vapour. Dove described the whole atmosphere as 
a still, of which the sun is the furnace, the sea the 
boiler, the cool upper regions of the atmosphere and 
that of the temperate zones the condenser, whilst 
‘we, when it rains, catch the liquid distilling over. 
This water vapour is invariably present in natural 
air. It is in a great measure athermanous, or 
impervious to heat, and thus restricts both the 
direct access of solar heat to the earth, and the 
radiation of heat from the earth into space. Its 
variation in amount changes the weight or pressure 
of the air, and it is constantly passing, under 
changing conditions, from the vaporous to the 
liquid or solid state, or back again into vapour. 
Its measurement forms, therefore, one of the chief 
divisions of meteorology, which we shall deal with 
in a subsequent lesson. 


LOGIC.—L. 


INTRODUCTION—MENTAL OPERATIONS—TERMS— 
PROPOSITIONS, 


MANY persons entertain a prejudice against the 
study of Logic, believing it to be either so difficult 
that it is beyond the reach of ordinary intellects, 
or else so useless as not to be worth any labour it 
would cost. From the tone and abstruse style of 
many even of the professedly elementary books 
upon the subject, this perhaps is hardly to be 
wondered at; but our aim in these lessons will be, 
by presenting a few of the broad outlines of Logic 
before our readers in as plain and simple terms as 
possible, and by pointing out the practical benefits 
to be derived, especially in self-education, from 
some acquaintance with its principles, to show the 
real groundlessness of such opinions; and by so 
doing to induce some of our readers to pursue the 
study for themselves, and so acquire an amount of 
intellectual training the possession of which they 
will always find valuable. 

What, then, we must inquire at the outset, is 
Logic ?—a question which, it must be admitted, is 
much easier to ask than to answer accurately and 
concisely. From the time of Aristotle, the earliest 
systematic writer upon logic, hardly any two 
persons have been quite agreed upon its definition 
or the mode in which it should be treated. Even 
to enumerate these definitions and views would be 
impossible, and we must be satisfied with trying to 
get a general idea, which may be popularly intel- 
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ligible, of the subject and aim of Logic, as it is 
regarded in modern times. 

Until comparatively lately Logic was treated of 
by most writers as the Art of Thinking, a con- 
ception too vague and wide to be capable of 
realisation. The late Archbishop Whately, who 
contributed at least as much as any other writer to 
restore Logic to the place which it should occupy 
in education, regarded it as the science and the 
art, not of thought or thinking in general, but of 
one only out of the many branches of thinking—of 
Reasoning. So far as it institutes an analysis of 
the process of the mind in reasoning he views it as 
a science, and so far as it furnishes practical rules, 
derived from those principles, for guarding against 
erroneous deductions, he views it as an art, One 
of the ablest thinkers of modern times, John Stuart 
Mill, defined it as ‘‘the science of all the opera- 
tions of the understanding which are subservient 
to the estimation of evidence, or, more shortly, the 
science of evidence or proof.” This view, it will 
be seen, embraces a much wider field than Arch- 
bishop Whately’s. Without, however, critically 
examining these or any of the other numerous 
definitions of Logic, it will be sufficient for our 
present purpose if we understand that it aims at 
investigating the principles which every thinker 
observes (consciously or unconsciously) in reason- 
ing, when he reasons soundly, and at deducing 
from them rules to guard against error or care- 
lessness in the process of reasoning. So far as the 
former aim is concerned, we may regard it as a 
science; while, in reference to the latter aim, it 
may be considered as an art. A science treats of 
theoretical or speculative knowledge only, while 
art is the application of knowledge to practice; 
the study of a science may be nothing more than 
pleasant, the pursuit of an art must possess some 
practical utility. 

It is generally laid down that the operations of 
the mind are three—Simple Apprehension, Judg- 
ment, and Reasoning. This is a statement the 
meaning of which we must clearly understand. It 
may, perhaps, seem strange to be told for the first 
time that it is possible to find any system or 
principle of classification amongst the different 
thoughts and ideas which are always passing, 
apparently at random, through our minds. It may 
seem that each idea and operation of the mind is 
so unlike every other that it must be impossible to 
group them into classes possessing any features of 
resemblance. Reflection and analysis, however, 
have proved the contrary ; and the three divisions 
above given ultimately include them all. Simple 
apprehension is the operation by which the mind 
receives ideas. This it does through various 
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channels—through sight, hearing, and touch, for 
example. But whatever may be the means through 
which the idea (using this word in its popular 
acceptation) is conveyed to the mind, the faculty 
or operation which the mind exercises in merely 
receiving it is called Simple Apprehension. When 
the mind has thus got ideas, it does not rest there ; 
it compares them one with another, and determines 
whether they agree or disagree. For instance, 
having thus received or apprehended the ideas of 
jire and heat, it compares them, and pronounces 
that they agree; or the ideas of iron and softness, 
it compares these, and pronounces that they 
disagree. The result in each case is expressed in 
a judgment—in the one, “fire is hot,” and in the 
other, “ iron is not soft.” Judgment, then, is the 
comparing together in the mind two of the ideas 
got by apprehension, and pronouncing that they 
agree or that they disagree with one another. A 
third process yet remains. A person after he has 
pronounced the judgment of agreement, “that is a 
fire,” may join this (in a manner subsequently to 
be explained) with a previous judgment, “fire is 
hot,” and conclude from the two combined “that 
is hot.” When this is done, the mind has gone 
through a process of reasuning. So, too, in the 
other example given above, the reasoning faculty 
will have been exercised if, from joining the two 
judgments, “iron is not soft,” and “that is soft,” 
we conclude “zhatis not iron.” Seasoning, then, 
may be defined to be the act of the mind in pro- 
ceeding from certain judgments to a third founded 
upon them. 

Language, even if not (as some think) the only 
means by which all these several operations of 
Apprehension, Judgment, and Reasoning can be 
carried on within the mind, is, at least, the means 
we are obliged to use in communicating them to 
otbers. We shall, therefore, consider the different 
ways in which the notions gained by these opera- 
tions are expressed in language. 

Briefly, an act of Apprehension is denoted by a 
term ; an act of Judgment by a proposition ; and 
an act of Reasoning, by an argument (called, as we 
shall subsequently see, when expressed in the 
particular manner required by the rules of Logic, 
a syllogism). Each of these must be examined 
separately. 

A term (or name, as it is called by some) may 
consist of one word or of several, according to the 
sound or sounds used in each particular language 
to express the idea or object for which it stands. 
In our own language (as, indeed, in most others) 
the vast majority of terms consist of single words ; 
and it is necessary to gain some insight into their 
import and classification before we can proceed 


farther with our study of Logic. This will be 
obvious, if we consider that the knowledge thus 

gained will enable us to understand the meaning ~ 
and analysis of Propositions (which ure expressed 
in words), and to guard against many errors and 
defects which otherwise might creep into our 
Reasoning (which we must also carry on through 
the instrumentality of words), 

J. 8. Mill defines a term as “a word (or set of 
words) serving the double purpose of a mark to 
recall to ourselves the likeness of a former thought, 
and a sign to make it known to others ”; and it 
hardly seems requisite to expand this definition. 
A term is, however, explained, perhaps, more 
popularly by Archbishop Whately as “the view 
we take of an object.” Terms have been divided 
into a number of classes, of which the following 
are the principal :— 

(1) Into singular (or individual) and common 
(or general).—A singular term is one which is only 
capable of being truly affirmed in the same sense 
of one thing—eg., “Julius Cesar,” “City of 
London,” “this stone.” A common term, on the 
other hand, is one which is capable of being truly 
affirmed in the same sense of an indefinite number 
of things—i.e., of all those which belong to the 
class for which the term stands—e.g., “emperor,” 
“ city,” “stone.” 

(2) Into concrete and abstract.—When a term 
stands for a thing it is called conerete; when for 
an attribute of a thing, abstiact. Thus “ wise,” 
“black,” ‘man,’ are of the former class, and 
‘‘ wisdom,” “ blackness,” “humanity,” of the latter. 

(3) Into positive, negative, and pritative.—A 
term is positive which denotes the presence of a 
certain attribute—e.g., “patience,” “man,” “seeing,” 
and one which denotes the absence of an attribute 
is called either negative or privative, according as 
the thing is considered as one which might be ex- 
pected to possess the particular attribute or not. 
Thus “impatient,” ‘“‘not-man,” are negative terms ; 
but ‘‘ blind” is privative, because, in addition to 
denoting the absence of the attribute “sight,” it 
also implies that that is an attribute which the 
human being or animal to which the term may be 
applied might be expected to have had. 

(4) Into absoluté and relative—A term is ab- 
solute which denotes an object considered by itself, 
without being viewed in relation to other objects. 
“Man,” for instance, does not imply in its signi* 
fication the existence of any other object than the 
one for which it stands. Hence it is called 
absolute. A relative term, on the other hand, 
denotes an object viewed in relation to some other 
object, which, in its turn, is viewed in relation to 
the first, and has a name given to it from the 
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relation between the two. Thus “father” and 
“gon,” “ruler” and “subject,” “longer” and 
“shorter,” are relatives; and each term in the 
different pairs is called the correlative of the other. 

(5) Into connotative and non-connotative.—These 
words (which are derived from the Latin) mean 
“marking along with,” and “not marking along 
with” respectively. The first name is applied to 
terms which, besides denoting an object, serve also 
to mark or imply some attribute of that object. 
Terms to which the latter name is given denote the 
object in the same manner as the former, but do 
not, like them, imply in their signification any 
attribute of the objects for which they stand. 
Thus “white,” “virtuous,” “capital of England,” 
“Emperor of France,” are all connotative terms, 
as in addition toserving to mark and stand for the 
particular things or people to which they are 
applied, they also con-note at the same time the 
attributes of “whiteness,” “virtue,” “being the 
capital of England,” ‘being the Emperor of 
France,” which belong to them. ‘“ Whiteness,” 
“virtue,” “‘ London,” “ Napoleon,” are, on the con- 
trary, of the class of non-connotatives, as each 
denoting an object only, without serving also to 
mark any particular attribute thereof. It will 
appear, from what has been already said upon 
abstract and concrete terms, that all concrete 
common terms must belong to the former class, 
and all abstract common terms to the latter. 

(6) Into wnivocal and equivocal. — Strictly 
speaking, these are not two kinds of terms, but 
two modes of employing them. A term is applied 
univocally with respect to all objects to which it 
can be applied in the same sense. It is applied 
equivocally with respect to all objects to which it 
can be applied in different senses—eg., “stone” is 
applied univocally when it is used of granite, 
limestone, sandstone, etc., but equivocally when 
it is applied to some one of these, and to a certain 


measure of weight. 
By way of recapitulation in a tabular form, we 


may say, then, that terms may be classed as 
follows :-— 


aa as 
| \ | | \ 1 
(1) (2) (8) (4) (5) (8) 
Positive Absolute. Connotative. Univocal 


Gammon. Aboot Negative “Relative. Nonconnota. Equivooal. 

There are several other divisions both of terms 
and of the method of employing them which it is 
unnecessary to enumerate here. Those given above 
are the principal, and will be sufficient to enable 
the reader to understand the remarks which 
follow. 

We have next to consider propositions. A 
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Proposition is, as has been already said, a “ judg- 
ment expressed in words,” or we may describe it as 
a sentence which pronounces that one of two 
objects or ideas agrees or disagrees with the 
other—i.¢., as a sentence which affirms or denies. 
Let us take a very simple proposition and analyse 
it—e.g., ‘Man is an animal.” Here, in the lan- 
guage of logicians, “man” is termed the sudjeot ; 
“an animal” the predicate, and “is” the cupula. 
The Subject is in every instance that which is 
spoken about, that with which something is pro- 
nounced to agree or disagree, that of which some- 
thing is affirmed or denied. The name of Predicate 
(a word derived from the Latin, and meaning “to 
assert”) is given to that which is said of the sub- 
ject, that which is pronounced to agree or 
disagree with it, that which is affirmed or denied 
of it. The Copula is the term which indicates the 
act of judgment, which pronounces whether the 
subject and predicate agree with one another or 
not. This must always be “is” or “is not”; and 
if the predicate and copula are combined together 
into one word, as in the proposition “the fire 
burns,” it may be resolved into the copula and 
participle—e.g., “‘the fire is burning.” The sub- 
stantive verb “to be,” when thus employed as a 
copula, it may be remarked, does not necessarily 
include the idea of real existence—ey., ‘the 
centaur is a fictitious animal,” in which sentence 
the copula joins together two terms, each of which 
stands for a non-existent object. 

Propositions are divided into several classes, the 
first and most obvious division being into affirma- 
tive and negative. An affirmative proposition is 
one in which the predicate is affirmed of the 
subject, and a negative one in which the predicate 
is denied of the subject. Thus, “lead is heavy ” 
is affirmative, “stones are not light,” negative. 
This is called a division according to quality. 

We may also divide propositions into categorical 
and hypothetical. The former of these simply 
assert that the predicate does or does not agree 
with the subject—eg., “man is mortal,” “the 
Bible is not of human origin.” The latter (to 
borrow the words of Archbishop Whately) make 
their assertion under a condition—ey., “if the 
world is not the work of chance, it must have had 
an intelligent maker”; or with an alternative— 
é.g., “either mankind are capable of rising into 
civilisation unassisted, or the first beginning of 
civilisation must have come from above.” The 
name of conditional is given to such a proposition 
as the first of these two last examples, and that of 
digjunctire to the second. There is also a further 
classification ‘of categorical propositions. Some of 
them are calléd pire, such as those given above, 
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which make the assertion of agreement or dis- 
agreement simply ; while others, which have some 
adverb or qualifying word attached to the predi- 
cate, denoting the manner in which the subject 
and predicate agree or disagree, are called modal. 

Propositions must also, unless they are absolutely 
unmeaning, be either true or false ; but this is a 
matter which, to speak accurately, falls not within 
the province of Logic, but within that of the par- 
ticular subject-matter about which the proposition 
makes some assertion. If it were to be considered 
otherwise, the logician, as such, would be required 
to possess an accurate and intimate acquaintance 
with every branch of human knowledge. 

Besides this, Propositions are also divided into 
Universal, Particular, Indefinite, and Singular. A 
universal proposition is one in which the predicate 
is affirmed or denied of the whole of the subject— 
i.é., of all the things denoted by it; and a particu- 
lar, one in which the predicate is affirmed or 
denied of only a part. “All men are mortal” is 
an example of the one, “some men are vicious” of 
the other. Where, however, it is left undetermined 
by the mere form a7 the sentence whether it is the 
whole or only a part of the subject which is spoken 
of, as “man is mortal,” the proposition is termed 
indefinite. <A singular proposition is one in which 
the subject is the name of an individual, or a 
proper name—e.g., ‘“‘ Garibaldi is a patriot.” The 
division of propositions into universal and par- 
ticular is one according to quantity, as it is 
termed; but before passing from it, there is one 
other observation which must be made. 

The classification of Propositions given above 
may be shown in a tabular form thus :— 


PROPOSITIONS, 
| 
\ 
Fa (2) ee (3) (4) : 
rmative. rioul re. Tru, Univeraa’, 
Negative. Catego { ark leon pa Fulte. peter 
‘onditional. ndefinite, 
Hypothetical { Disjunctive. Singular. 


A term is said to be distributed when it is taken 
in its whole extent--i.e., when it is used to stand 
for all the objects which it can signify; and wn- 
distributed, if used only for a part of them. Hence 
from what has been said above, it will appear plain 
that the subject is distributed in all universal 
propositions, but never in singulars. In other 
words, the guantity of the proposition determines 
the distribution of the suject. The distribution, 
however, of the predicate depends upon a different 
consideration, This is regulated not by the 
quantity but by the quality of the proposition. 
A little reflection will make this clear. When we 
say “all men are mortal,” what we are really doing 
is this—we are speaking of all the objects signified 
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by the term “man,” and affirming of them that 
they are mortal—i.e., that they belong to the class 
of mortal objects. But in so doing we are not 
dealing at all with the rest of the class of mortal 
beings besides man—e.g., birds and beasts ; we are 
leaving them out of consideration altogether, and 
the proposition would be equally true whether or 
not there were any other mortal beings besides 
men. In other words, we are using the term 
mortal, the predicate of the proposition, in an un- 
distributed sense; and this takes place in every 
affirmative proposition, whether universal or parti- 
cular. In negatives, however, the case is other- 
wise. Let us take as an example, “no vice is 
useful.” Here we are really speaking of the whole 
class of objects to which the term “useful” is 
applicable, and denying that “vice” can be found 
amongst any of them, that any part of the predicate 
agrees with the subject. Hence the predicate is 
always distributed in a negative proposition, for 
the simple reason that if any part of that for which 
the predicate stands were to agree with the sub- 
ject, and not disagree with it, the proposition 
would not be true. The result may be thus 
summed up. (1) All universals (and no parti- 
culars) distribute the subject. (2) All negatives 
(and no affirmatives) distribute the predicate. 
With reference to their quantity and quality, 
taken together, logicians are accustomed to denote 
every proposition by one of the four first vowels of 
the alphabet, as a symbol to represent it, Thus:— 


Synibol. Proposition. Eaample. 
A Universal Affirmative, “Every tuan ie xu animal.” 
K Universal Negative **No mad iz a stone.” 
I Particular Affirinative, * Some ian ja just.” 
oO Particular Negative, ** Bome wan is not just,” 


Having thus given some account of the most 
important classifications of propositions, it will be 
more convenient to say a few words upon another 
subject (which could not, perhaps, have been so 
readily ‘understood at an earlier period), before 
proceeding to consider the different relations 
which propositions bear to one another. 

We have already explained what is signified by 
universal terms; but the reader must also learn 
that these have, from the time of the earliest 
treatises upon Logic, been divided into five classes, 
called predicables, termed respectively “genus,” 
“species,” “difference,” ‘ property,” ‘and “ acci- 
dent.” 

A genus may be described as a universal term 
which contains under ita signification that of two 
or more other universal terms. In this way 
‘‘animal” is to be regarded as a genus, as com- 
prehending under the idea for which it stands the 
ideas represented by the other universal terms 
‘‘man,” “ beast,” “ bird,” ete. 
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A species is a universal term which is contained 
under another more universal term—e.g., “ man” is 
@ species of the genus “ animal,” as forming a part 
of what it comprehends. 

It is to be noticed that the same term may often 
be regarded as genus or species, according as it is 
considered with reference to the terms which it 
contains, or those under which it is contained. 
Thus ‘‘man” is a species of the more universal 
term “animal,” but a genus when regarded as 
containing under it the less universal terms or 
species “negro,” “white man,” “ European,” 
“American,” etc. A genus which is so compre- 
hensive as to be contained under no other is called 
the highest genus; and a species which, on the 
other hand, contains no species under it, but 
merely comprises individuals, is called the lowest 
species. All between these are known by the 
names of subaltern genera or species. 

A difference is the name given to the attribute 
which distinguishes a particular species from all 
the other species which are included under the 
same genus. Thus “rational” is the difference 
which distinguishes the species ‘“‘man” from the 
other species included under the genus “animal.” 
And if we define “man” asa “rational animal,” 
we have what is called a logical definition—i.e., one 
made up of the genus and essential difference. 

A property is the name of an attribute found in 
all the individuals of a species, and which, though 
not of the essence of the species, is necessarily 
joined to it—e.g., “ being influenced by motives” is 
a@ property of “man,” necessarily following from 
his being “ rational.” 

An accident is an attribute which, though not 
necessarily joined to the difference, is yet found in 
some of the individuals of the species. It may be 
inseparable—i.e., found in all the individuals of 
the species, though not necessary to their existence 
as such—eg., “blackness” in crows; or separ- 
able—i.e., not universally found in the species— 
4.6. not amongst all the individuals, or not in the 
same individuals at all times—eg., “blackness” or 
“sleeping” in men. 


BRITISH COMMERCE.—III. 
[Continued from p. 40.) 
BAW COTTON. 
THOUGH the manufacturing of cotton fabrics is 
little more than a century old in this country, this 
industry has grown to such dimensions that in 1890 
the value of the raw cotton imported amounted to 
£42,756,575, the quantity being 16,013,350 cwt. 
In 1790, just a hundred years previously, the 
quantity imported was only 267,857 cwt. 


Of the total now arriving quite two-thirds come 
from the United States of America, the cotton-pro- 
ducing States being Alabama, Georgia, Louisiana, 
and South Carolina, and the principal ports whence 
it is shipped being Charleston, Mobile, New 
Orleans, and Savannah. It comes over in the form 
of rectangular bales, tightly pressed together by 
hydraulic power, the weight of the bales varying 
from 450 Ib. to 560 1b. This compact form facilitates 
handling and saves stowage. The American cotton, 
besides coming over in the best form, is of the best 
quality, the fibres being long and strong—especially 
superior is that grown on the islands along the 
coast of Georgia. The cotton plant is cultivated in 
extensive fields, in which the seed is put into holes 
xu considerable distance apart to give the plant 
room for development. In less than three months 
from the time of sowing the plants flower. There- 
after a capsule forms about the size of a walnut, 
and as soon as this begins to open, and before the 
wind can disperse its contents, the seeds, which are 
enveloped in down, are gathered and sent to mills 
to be separated from the down. The seeds are 
either kept for sowing or are used to make oil from. 
The down is the cotton, which is ultimately spun 
and woven into fabrics. 

After America the chief source of our cotton sup- 
ply is India, whence, including the Straits Settle- 
ments and Ceylon, we received in 1890 2,131,667 cwt., 
of the value of £4,742,352, the imports from the 
United States being 11,756,758 cwt., of the value 
of £31,395,055. A considerable impetus was given 
to the cultivation of cotton in India through the 
American Civil War of 1860. Our supplies of 
cotton from that country were, of course, stopped 
through the war, and we were obliged to look to 
India to make good the deficiency, with the result 
that our imports from that country grew from just 
over a million and three-quarters cwt. to five and 
a half million cwt. Indian cotton was then far 
inferior to American, the fibres being short and 
ill-adapted for our machinery, which was designed 
for the finer American long cotton. Yet the 
prices it commanded were of the highest. Even 
now, though it is largely grown from American 
seed, Indian cotton, taken all round, does not 
fetch the price of American. In commerce the 
several sorts of Indian cotton are known as 
Bengal, Bombay, Manilla, Madras, Siam, and 
Surat. 

From Egypt come large consignments of superior 
cotton, the quantity in 1890 being 1,618,448 cwt., 
the value £5,816,936. It is grown from the seed of 
American cotton, hence its quality. Algeria also 
produces cotton of a high class. Other cotton- 
yielding countries are Brazil, Chili, the United- 
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States of Colombia, Guayana, New Granada, Peru, 
and the West India Islands. 

The chief seats of the cotton industry in this 
country are Manchester, Bury, and Oldham, and 
out of the 16 million cwt. thay we bring here 143 
millions are landed at Liverpool. ‘This, of course, 
is due to its proximity to the cotton-mills, and to 
its being our leading port for the American trade. 
The Manchester Ship Canal will doubtless rob it of 
its predominance as a cotton port. 


JUTE. 


The source of our jute supply is India. Of the 
total imported in 1890, viz., 369,958 tons, valued at 
£4,921,991, Bengal alone sent 369,151 tons, valued 
at £4,911,439. ‘The centre of the jute manufacture 
is Dundee, and to that port consequently went 
226,111 tons, London receiving only 124,203 tons, 
and Liverpool! 16,772 tons. 

The jute plant grows from 12 ft. to 14 ft. high, 
and the fibre which is contained in the bark runs 
to lengths of 8 ft. It is made into coarse canvas 
and gunny bags mostly, but on account of its fine 
lustre it is also mixed with silks to produce the 
cheaper sorts. It readily lends itself to adultera- 
tion, as it always improves the appearance of what- 
ever fabric it may be woven into. It does so, how- 
ever, at the expense of the durability of the fabric. 
Though it easily rots from moisture, and is there- 
fore unsuited for articles much exposed to the 
weather, or in which the quality of strength is 
required, such as ropes, it jet finds its way into 
these articles, the temptation to improve the 
appearance of their fabrics and so impose upon 
the unwary being too great for some manufacturers 
to withstand. A genuine hemp rope, for instance, 
costing £32 a ton, would be cast aside by anyone 
not an expert for a rope made of jute and not 
worth half the money. 


HEMP. 


The chief uses that hemp is put to are the manu- 
facture of saijl-cloth, cordage, sacking, and fabrics 
requiring strength. A coarse brown paper is also 
made from it, and oakum (with which the inmates 
of our prisons make a reluctant acquaintance) is 
simply tarry hemp, got by untwisting worn-out 
ships’ ropes. When teased out, it is again used in 
ships for stopping leaks and for caulking. 

Our chief supplies of this fibre come from the 
Philippine Islands, whence in 1890 we imported 
608,758 cwt., valued at £1,232,497. Other sources 
are Germany, from which came 225,135 cwt., at 
£286,076; Russia, 203,147 cwt., at £252,712; Italy, 
193,708 cwt., at £329,937 ; and Mexico, 42,177 cwt., 
at £60,518. The total amounted to 1,767,551 cwt., 
worth £2,834,154, ‘The Italian, the price of which 


will be observed to be comparatively high from the 
above figures, is raised by spade culture, and is of a 
high degree of excellence, being known as “ Italian 
garden hemp.” The ports that receive the largeat 
consignments are London, 1,100,424 cwt. ; Liverpool, 
529,946 cwt.; Hull, 240,863 cwt. ; and Leith 105,735 
cwt. . 

The hemp plant is native to Persia and the north- 
ern parts of India. From these countries it has 
been introduced into Europe. It grows as high as 
ten feet, and is a hardy plant of the nettle tribe. 
It thrives in almost any clime. Though the use of 
this plant as a constituent of textile fabrics was not 
known to the ancients, its seed provided them with 
an intoxicant. In hot countries the plant, at the 
expense of the fibre, “ becomes powerfully narcotic, 
and its leaves, flowers, and stem become covered 
with a peculiar resinous secretion called churrus in 
India. By the Arabs this resin is called hashash, 
and during the Crusades, men intoxicated purposely 
with it, called ‘hashasheens,’ used to rush into the 
camp of the Christians to murder and destroy, 
whence our word assassin is derived. Hemp is 
employed in other forms besides churrus as a 
narcotic. The whole herb, resinous exudation in- 
cluded, is dried and smoked under the name of 
gunyah, or bhang when the larger leaves and cap- 
sules only are employed. The Hindoos and the 
Bushmen of Southern Africa smoke these prepara- 
tions in rude pipes, as we do cigars and tobacco. 
These pipes are about three inches in length, and 
are usually made out of the tusks or canine teeth of 
some animal, perforated through, leaving only the 
enamel.” (John Yeats, “ Natural History of Com- 
merce.”) 

FLAX. 

Of flax the great producer is Russia. Out of a 
total import of 1,681,849 cwt., worth £2,655,500, she 
sent us 1,195,155 cwt., worth £1,566,759. After. 
Russia the greatest quantity was sent by Belgium, 
viz., 221,296 cwt., at £722,877. The leading ports 
at which flax is landed are, first and foremost, 
Dundee, 578,087 cwt.; Belfast, 268,548 cwt.; Leith, 
206,871 cwt.; London, 116,031 cwt., and Liverpool, 
96,604 cwt. 

The flax plant will grow anywhere almost, and at 
one time it was extensively cultivated in England. 
Even yet it is largely produced in Ireland. It is 
sown broadcast in fields like ordinary cereals, and 
after flowering is pulled up bytheroots. It is then 
exposed to the sun and to moisture to destroy the 
outer covering and so set free the tough fibres 
within. Having been subjected to other processes 
for separating these fibres, it is heckled—in other 
words, combed—and then bleached. For the finest 
linens the heckling is repeated through finer and 
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finer combs. It is from the heckling process that 
tow comes, which may so far be compared to the 
combings that result from the dressing of the 
human hair. The use of flax fibre for human 
clothing dates from the earliest times, and micro- 
scopic inspection of the wrappings round Egyptian 
mummies shows them to be made of this substance. 


WOOL. 

In commerce the term wool comprises the hair of 
the alpaca, vicufia, llama, and other animals. It is 
only a very small proportion, however, of the total 
import of this product that does not come from the 
fleece of the sheep, and of this latter, again, it is a 
small proportion that does not come from British 
possessions. The total import of sheep's wool in 
1890 was 629,236,209 lb., valued at £26,930,764, 
which exceeds by more than 3} millions sterling 
the value of the wheat imports of the same year. 
Of this total 642,304,776 lb. came from British 
possessions — notably from New South Wales, 
127,402,559 lb. ; Victoria, 98,300,002 lb.; New Zea- 
land, 95,632,598 lb.; South Africa, 87,221,926 lb. ; 
Queensland, 44,141,456 lb.; and the East Indies, 
$1,238,586 lb. The vast export trade in Australian 
wool began in 1807, when the modest quantity of 
245 lb. was shipped to England. 

A good idea of the varied uses of this commodity 
may be gathered from the following passage :— 
“ Wools are divided into two great classes—clothing 
wools and combing wools, or short wools and long 
wools ; and the fabrics woven from them are termed 
woollens or worsteds, according as the one or the 
other is employed. The fibres of clothing wools 
felt or interlace, forming thereby a dense and com- 
pact material, suitable for warm and heavy cloth- 
ing, when manufactured into broad cloths, narrow 
cloths, felt for hats, blankets, serges, flannels, and 
tartans, Combing wools, on the contrary, though 
long in fibre, do not felt, and are therefore employed 
in the manufacture of light and loose, but still 
warm, garments, such as stuffs, bombazines, 
merinoes, hosiery, camlets, and shawls, and various 
mixed goods, as damasks, plushes, and velvets.” 
(John Yeats, “ Natural History of Commerce.”) 


BRISTLES. 


After wool and silk the most important of the 
animal fibres is the bristle of the pig. It is used 
in the manufacture of the superior kind of brushes, 
sach as hair, cloth, tooth, shaving, and nail brushes. 
The bristles enjoying the highest repute come from 
France, whether produced and prepared there, or 
oly prepared, These are as white as wool and as 
soft as the hair of an infant. They are used to 
make shaving-brushes from and even artists’ 
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brushes, and the pencils of the painter and decorator. 
Another high class of selected bristles goes to the 
shoemaker. These require to be of a certain length 
and firmness, and fetch a price of, according to 
quality, from one to seven shillings a pound. 

Our total imports of bristles, for such purposes 
as those mentioned, in 1890 amounted to 2,988,1001b., 
valued at £443,200. The chief countries supplying 
us were Germany, to the extent of 991,971 Jb., at 
£160,806 ; Russia, 748,512 lb., at £139,610; China, 
684,439 lb., at £75,107; British East Indies, 
179,582 lb., at £28,927; Hong Kong, 136,093 Ib., at 
£15,255; and France, 97,834 lb., at £13,571. Bel- 
gium, Holland, and the United States of America 
also contributed to our supplies. 

For a long time the great bristle-producing 
country was Russia, whence our imports in one 
year have exceeded three millions sterling. In 
that country herds of semi-wild swine roamed the 
forests, strewn as they were with acorns, berries, 
and cones. The nearer the animal approaches to 
the nature of the wild boar, the better is the quality 
of the bristles it yields. By breeding with a view 
to enhancing the delicacy of the flesh, the quality 
of the bristle is deteriorated. From the native 
Russian pig the yield of bristles is about a pound, 
and the finest are those from the spine. 

They come over tied in bundles and carefully 
packed in casks. They are sorted according to 
colour, elasticity, firmness, and length. The expert 
distributes them into three classes—brown, dark, 
and white. The elasticity he determines by a brush 
across the back of his hand. As to the length the 
standard is six inches, those longer than that being 
usually deficient in strength, and those shorter 
being, of course, less adapted for working up into 
the finished article. The high price of bristles has 
had the effect of bringing forward many substitutes, 
and with these bristle brushes have often been 
adulterated. On the whole, however, these sub- 
stitutes have proved beneficial, and brushes are to 
be found now in every household. This could not 
have been the case had we been confined to bristles 
and the more costly animal fibres for the material. 
Vegetable fibres, such as Mexican fibre made from 
the Istle plant, though their use in brush-making is 
quite recent, have put it within the power of the 
poorest housewife to have a scrubbing brush, and 
so have promoted cleanliness and, as a consequence, 
wholesomeness just as effectually in their own way 
as sanitary laws and more elaborate methods of 
combating one of the necessary evils that accom- 
pany industrial progress. Thus does the enterprise 
of the merchant in search of private gain often 
work for the general weal in an indirect way, as 
surely as the public-spirited legislator. For further 
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information respecting fibres the reader is referred 
to the lessons on Commercial Botany, Vol. 1V., pp. 
272, 340. 

DYE-STUFFS. 

Of dye-stuffs imported the highest value is reached 
by Indigo, viz., $1,521,369 for 81,854 cwt. Of this 
total £1,386,603 worth, representing 76,869 cwt., 
come from British possessions, notably Bengal and 
Madras. Among foreign countries the chief sup- 
plier is Central America. 

The indigo plant is a native of India, whence it 
was first introduced to Europe in the seventeenth 
century. The use of indigo met with considerable 
opposition, and laws were passed even in England 
against it, as on account of its superiority as a blue 
dye it threatened the cultivation of the woad. It is 
applied to the dyeing of cottons, linens, silks, and 
woollens, and every washerwoman knows how it 
enhances the effect of her toil in giving a brilliant 
whiteness to the articles when dried that have 
passed through her tub, 

The shrubs whence come this valuable product 
grow to a height of about three feet, and are cut as 
they begin to flower. A large vat is filled with them, 
where they are left for a few hours to steep in water. 
This water, which has become blue, is drawn off 
into another vat, where it is kept in astate of com- 
motion until it granulates. After settling, the clear 
water on the top is drawn off and the sediment put 
into bags to dry. This sediment, after further 
drying, is cut into cube shapes, and being packed 
in boxes becomes the indigo of commerce. The 
refuse of the plants after the juices have been ex- 
tracted from them is taken back to the fields, 
where it serves the purposes of manure. Just as 
the indigo plant encroached upon woad, so it in 
turn is threatened by the researches of the labora- 
tory, whence is now turned out artificial indigo. 


COCHINEAL. 

The total annual import of this valuable dye, 
which originally came from Mexico, amounts to 
7,808 cwt., valued at £51,067. Of this 7,640 cwt., 
of the value of £50,084, are sent from the Canary 
Islands. Cochineal is used chiefly for dyeing 
woollens a scarlet colour, and provides brilliant 
reds, such as carmine. 

It is made from an insect so small that 70,000 of 
these tiny creatures are computed to be required 
for one pound. They feed on the cactus plant, 
from which they are scraped into bags. They are 
then plunged into boiling water, thereby being 
‘killed, and afterwards dried in the sun or in stoves. 
This process produces “ black cochineal.” When 
they are put at once into the stove they acquire a 
pecullar lustre, and go by the term “silver cochineal.” 
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‘After being dried, the cochineal is sifted from 
particles of the plants that may have become mixed 
with it. It is then packed in bags of about 160 lb. 
each, in which form it reaches the market. 

From an acre of nopal—the species of cactus 
specially cultivated for the production of cochineal 
—the yield of dry cochineal is estimated at 260 lb. 


CUTCH AND GAMBIER. 

Cutch, also called catechu, and gambier, or 
gambir, are alike in their chemical composition, 
and are devoted to similar uses in the arts of the 
tanner and dyer. Of the total imports of these 
jungle products—viz., 27,445 tons of the value of 
£717,820—-20,662 tons of the value of £527,386 
come from the Straits Settlements, Burmah sending 
the next largest quantity—viz., 5,097 tons at 
£145,040. 

Cutch is an extract obtained chiefly from two 
species of acacia—Acacia catechu and Acacia 
suma. Formerly both it and gambier were sun- 
posed to be an earth, and were known in com- 
merce as terra japonica, The wood of the two 
species of trees named is taken when the trunk has 
attained the diameter of about a foot. It is then 
cut up into small pieces, which are boiled in 
earthenware jars in the open air. After the liquor 
has attained a certain consistency, it is drawn off 
into separate vessels, and, ultimately, after being 
cast into the block forms in which it appears in the 
market, allowed to harden in the sun. The large 
amount of tannic acid that cutch contains makes it 
invaluable as a dye and tanning drug. It is com- 
puted that one pound of cutch has as much tanning 
power as seven or eight pounds of oak bark. 

Gambier, known in pharmacy as pale catechu, 
is prepared from the leaves of Uncaria Gambir and 
Uncaria acida. From these trees are stripped the 
leaves and twigs, which are boiled in shallow pans. 
The liquor is drawn off and subjected to further 
evaporation by boiling. As it cools, a stick is 
worked up and down in it in a peculiar way which 
tends to harden it. After it has attained sufficient 
consistency, it is poured into shallow boxes, and 
then, when dry and hard enough, cut out in cubes 
of about an inch—the form in which it is known to 
commerce. A frequent adulterant in gambier is 
sago or tapioca flour. 

VALONIA. 

This is also a dyeing ard tanning material, and 
is shipped mainly from Tukey. Our total imports 
are 25,272 tons, of the value of £501,669, and of this 
Turkey sends us 22,287 tons, valued at £444,119. 
It is the commercial term for the acorn cups of a 
species of oak— Quercus egilops. Towardg the end 


' of July and the beginning of August the fruit 
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Tipens, and is beaten from the trees. After being 
gathered, the acorn cups are dried, and then con- 
veyed to the port of shipment, there undergoing in 
the warehouses a further process of desiccation and 
partial fermentation. At this stage the acorns drop 
out of the cups; the whole is then picked over, the 
cups being separated from the acorns, and the good 
cups from the bad. 

Though the tree from which these cups are pro- 
cured is an insignificant shrub, yet the cups them- 
selves attain a diameter of nearly 2 inches. They 
are injured by rain, which robs them of their 
tannin, and darkens their colour, and to rain they 
are frequently exposed. Large quantities of them 
are also damaged in the warehouse while preparing 
for shipment. The expert, however, easily judges 
the quality of a consignment from its bright 
colour, the size, and general appearance of the 
cup. The acorn itself is used to feed pigs on. 

Besides Turkey, Greece also has extensive forests 
of the valonia-yielding oak. In that country the 
best quality is gathered in April, while the acorn 
is still immature, the second quality being collected 
in September, and a much inferior in October. The 
crops are liable to a disease, the cause of which is 
not yet known, which renders the cups useless for 
industrial purposes, and seems to prevail in seasons 
when the yield is specially large. Valonia is 
generally used in conjunction with oak-bark or 
myrobalans, and in the production of hard and 
heavy leather. 

SUMACH. 

Sumach, or sumac, comes mainly from Italy and 
Sicily, this country out of a total import of 
11,432 tons, valued at £126,074, sending us 
10,789 tons, of the value of £119,234. It too is 
used in tanning uppers as well as in dyeing, giving 
a bright yellow colour to cottons. It is prepared 
for the market by pulverising the leaves and stems 
of Rhus coriaria, a plant that rises to the height of 
aboat 8 feet. 

The plants, though they grow wild in several 
countries, are yet subjected to cultivation, especially 
in Sicily, and may be reared from seed or from 
shoots. The leaves are gathered at different seasons 
in different countries, and according to the state of 
the plant, and the purposes for which the leaf is 
intended, and allowed to dry either in the field or 
inthe barn. They are then threshed with the 
flail to separate them from the branches and stems, 
the product being “sumach for grinding” or 
“sumach for baling,” according to whether the 
leaves have been broken up or come from the stems 
entire. They are then ground in mills, and screened; 
the final operation being to pack them in bags, each 
containing 14 cwt. 
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Though the sumac from America contains more 
tannic acid than the European, yet the latter is 
preferred by tanners and dyers, as it lends itself 
better to the production of the finer white fancy 
leathers used for gloves and shoes. The tanning 
properties of sumac resemble those of the 
myrobalan, though of a paler colour, and it is used 
mostly in tanning morocco and such fancy leathers. 


LOGWOOD. 


This useful wood comes to us chiefly from the 
British West India Islands and British Honduras, 
the former sending 30,713 tons, valued at £159,639, 
and the latter 16,541 tons, valued at £136,450—our 
total imports being 63,519 tons, of the declared value 
of £407,462. It arrives here in the form of logs, 
and is so hard that it sinks in water. The logs are 
cut up and ground into a powder, in which form it 
goes tothe dyer. Boiled in water logwood yields a 
blood-red colour to the water, which a little acetic 
acid renders bright red. This is the method of 
making red ink, alum being added to make the 
colour permanent. In dyeing it is used chiefly for 
yielding red, blue. and black, various shades being 
obtainable from it under different processes of 
treatment. 

The history of this wood is interesting, as may 
be seen from the following extract :—‘ Logwood 
scems to have been first brought to England soon 
after the accession of Queen Elizabeth; but the 
various and beautiful colours dyed from it proved 
so fugacious that a general outcry against its use 
was soon raised; and an Act of Parliament was 
passed in the twenty-third year of her reign which 
prohibited its use as a dye under severe penalties, 
and not only authorised, but directed the burning 
of it, in whatever hands it might be found within 
the realm ; and, though this wood was afterwards 
sometimes clandestinely used under the feigned 
name of blackwood, it continued subject to this 
provision for nearly 100 years, or until the passing 
of the Acts 13 & 14 Charles II, the preamble of 
which declares that the ingenious industry of 
modern times hath taught the dyers of England 
the art of fixing colours made of logwood, alias 
blackwood, so as that, by experience, they are 
found as lasting asthe colours made with any 
other sort of dyeing wood whatever.” 


MYROBALANS. 

Another product that enters into both the tanner’s 
and the dyer'’s art is the Myrobalan. This is a 
large nut, the fruit of Zerminalia chebula and 
Terminalia bellerioa, small trees native to British 
India. The quantity imported amounts to 514,370 
cwt., of the value of £209,548 ; of this, Bombay and 
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Scinde send 366,933 cwt., valued at £152,372, and 
Madras 125,095 cwt., valued at £47,684. 

Combined with alum myrobalans yield a durable 
yellow colour, and, mixed with sulphate of iron, a 
good ink. The outer covering of the nut is the 
valuable part, while from the kernel is compressed 
an oil used to strengthen the hair. In calico 
printing, myrobalans are employed to produce a 
durable black dye. They are imported in bags 
containing from 1 cwt. to 1} cwt. 
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[Continued from p. 49.) 


PARADIGMS OF MUTE VERBS (continued). 
(2) VERBS WHOSE CHARACTERISTIC I8 A k-8OUND 
(Kk, Y% x): 
PuRE characteristics, x, y, x; impure character- 
istics in the present and imperfect, rr (oo), more 
rarely ¢. 
Actire. 
Pres. wAéx-w, 
knit 


Active. Middle. 
rdrr-w, T rdrr-oua. 

set in 

order 
wé-WACY-Mal. TE-TAXA Té-TAy-LaAI. 
rato Tatopat. 


Middle. 
I wiex-opat. 


Perf. wé-wAex-a 
Fut. wrdfw (wAdk- wAdEopau. 
ow) 
t-wActa é-ratauny. 
Te-Tdioual, 


Aor. 
3 Fut. 


é-wAckdunr. 
we-wA€tomuat. 
Passive. 


1 Aor. é-wAéx-Onv. é-tdx-Ony. 
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EXERCISE 106. 

Translate into English :— . 

1. Mh téuBoy reOaupdvou dvopdins. 2. Al dpevdy 
Tapaxal rapéxAaytay kal copdy. 3. @eusoroxAda, roy 
A@nvaiov, 5 warhp awxdenpute Sid ras dv rH veornts 
auaprias. 4. Ocds wdera dy 77 pice tpiora Biarérayes. 
5. MAotroyv fxm, rots wevnredovow chy xeipa Upetor. 
6. "Edy Uxwpev xphuara, Etouey olrous. 7. Alav giddy 
ceaurdy, ovx eters plrow. 8. Of weaduso: e3idxOncay. 
9, TIOAAR wey dveA more xpdrreras, woAAd 82 wéxpanrai, 
WOAAG Bt wpaxOhoera:. 10. Ei worduwy cal wpayudrwy 
gporrifes, bd Blos cot rapaxPfceras. 


EXERCISE 106. 

Translate into Greek :— 

1. The barbarians were pursued by the Greeks. 
2. The barbarians fled into the city. 3, The enemy 
burnt down the city. 4. Thou carest for war. 5, 
You care for business. 6. Caring for war and 
business, thou art troubled. 7. Many fine deeds 
were done by the Greeks. 8. The women, frightened 
by the enemy, shrieked. 


(3) VERBS WHOSE CHARACTERISTIC I8 A t-8OUND 
(8, 7, @). 
Pure characteristic, 7, 8, 6; impure characteristic 
in the present and imperfect, ¢, more seldom ac. 


Actire. Middle. Active. Middle. 

Tres, melOw, I weld-ouar. opd{-w, ppd¢-oun. 
persuade I make 
known 


1 Perf. wé-wei-ka wé-weio-ucu. wé-ppd-Ka wé-ppac-pat, 


1 Fut. 
2 Aor. é-rAdk-ny. 
2 Fut. 


wA€x-Ohoouai. 


WAK-hooust. 


Tax-Oyjcoua. 
é-ray-nv. 
Tay-hoomal. 


Verbal Adj, wdexrés, wAentéos; Taxtds, Taxtéos. 


VOCABULARY. 


‘Auaprla, -as, 4, a sin. 
"AveAmords,  -av, 
expected. 
*"Avopirrw (char. y) I dig 
up. 
*Awoanpirrw (char. y¥); 
I proclaim, disinherit. 
Atardrre, I arrange. 
@cuicronaAss, -€ovs, 4, 
‘Themistocles. 
KaraxAfrrw (char. 7), I 
strike down, astound, 
frighten (2 aor. pass. 
katerAd-yny, 2 fut. pass. 
karaxrAdyhooua). 
KarapaAéyo, I burn down. 
Epd¢w, I croak, cry out, 


un- 


shriek. (The 2 perf. 
has the force of a 
present.) 

Atay, very, very much. 

*Opéyw, I reach out the 
hand ; mid. I desire. 

Nedrns, -nros, }, youth. 

TlaparAd¢w, I lead astray, 
mislead. 

Tlevnreva, 
(wévns). 

Tapdrrw (char. y), I dis- 
turb. 

Tapaxh, -ns, %, disturb- 
ance, disorder. 

TuuBos, -ov, 6, a tomb. 

vAdrrw (char.y),I guard. 


I am_ poor 


2 Perf. ré-1010-a, 
LT trust. 

Fut. wel-ow 

1 Aor. Erei-oa. 


wel-couat. 


dpd-cw  opd-copat. 
i-ppi-ca we-ppd-comas. 


Passive. 


1 Aor. é-relo-Onyv. 


1 Fut. weso-Ofoouat. 


e-ppda-Ony. 
ppac-Ofcoua. 


erbal Adj. werréov; ppaoréos, -a, -ov. 


VOCABULARY. 


‘Auapravw, I miss the 
mark, err, sin. 

‘Apra(w, I rob, plunder. 

Agta, -as, 4, Asia. 

Als, again. 

Alos, -ous, 74, thirst. 

Apdxwy, -ovros, 6, Draco. 

"Evyxdpuov, -ov, rd, eulogy 
(our encomium). 

“Eri, yet ; &re 3é, further. 

Evgpooivn, -ns, f, joy, 
gladness. 


“EgpnBos, -ov, 6, youth. 

"Hy (for eddy), if. 

*H8n, already. 

Madaxi(w, I soften (uadra- 
wos, Soft). 

Meréreira, 
hereafter. 

M.6piddrns, -ov, 6, Mithri- 
dates. 

“OABos, -ov, 4, riches, 
prosperity, happiness. 


afterwards, 
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‘Piyos, -ovs, rd, stiffness, 
cold. 

Sxadd(w, I scatter. 

Enavi(w, I make rare, I 
am rare. 

Erpépw, I turn back. 

Zuvapud(w, I put together, 


fit, accommodate. 
$pd(w, I declare, speak. 


"Ord(w, I cause to follow, 
bestow. 

Tludw, I cause to cease, 
I free from; mid. I 
cease. 

Tiel@w (with acc.) I per- 
suacie, convince ; perf. 
mid, I trust, I yield 
myself. 

TlAnyh, -7is, 4, & stroke. 


EXERCISE 107. 


Translate into English :— 

1. Tladooy me, @ glre, wévav, oxedacov 5¢ pepluvas, 
orépoy 5¢ adits els evppootvas. 2. Midpiddrns *Aclay 
fprarev. 3. Aoyicou mpd tpyov. 4. Of Geol rots Ovnrots 
vABov Sravay. 5. 'O @eds Gravta curhpuonev. 6.”Hy 
od xanas dixdons, ot Oeds peréweita Sixdoe. 7. Ev 
Tois Apakovros vduos pla aeacw Spicro rots auapra- 
vovot (nula, Oavaros. 8. ‘Yxtp ceavrod mh ppacns 
dynduta. 9. Of ray ‘EAAhvwy %onBor cOlcOnray péperv 
Aiudy re Kal Si~os Kal pryos, é74 8& wWAnyas Kal wdvous 
bAAous. 

EXERCISE 108. 

Translate into Greek -— 

1. Cares are scattered. 2. Cares will be scattered. 
3. Happiness is bestowed by the gods on mortals. 
4, Draco appointed one punishment, (namely) death, 
for all sins. 5. We shall always admire the Athen- 
ians. 6. The Athenians have been always admired. 
7. The Greeks accustomed their youth to bear all 
labours. 8. Socrates was admired on account of his 
wisdom. 9. The song has scattered all our cares. 


LIQUID VERBS. 
THE FORMATION OF THE TENSES OF LIQUID 
VERBS. 

Liquid verbs are those whose characteristic is a 
liquid—namely, A, u,v, or p. Liquid verbs form the 
future active and middle and the first aorist active 
and middle without the tense-characteristic o, and 
yet take the tense-characteristic « in the first perfect 
and pluperfect active, as :— 


opdddrw (pure stem S@AA-), J trip up, stumble ; 
opddrAw, fut. cpadr-G, 1 aor. %-opnd-a, perf. &-apad-Ka. 


The future-terminations of liquid verbs, -6, -odua: 
(from -éow, -¢roua:), are circumfilexed like the present 
active and middle of contracted verbs in -ew, as 
PiA-, gid-otpa. Liquid verbs have not the third 
future. ; 

With few exceptions, the present of those verhs 
whose stem-vowel is short has undergone a strength- 
ening of the pure stem, which strengthening con- 
sists in either the doubling of the a or the insertion 
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of the liquid » after the characteristic, as :—ogdAAw, 
stem I@AA-, present opddAdw, the A being doubled ; 
Téuy-w, pure stem TEM., v being introduced to form 
the present. Or in this, that the root-vowel is either 
lengthened (namely, ¢ is lengthened into 7 and 
% into o, as all verbs in -ivw, -dvw): for example, 
kplvw, J judge; auivw, I ward off ; cipw, I dram out, 
pure stems, KPIN- (i), AMYN- (wv), SYP- (0); or 
the vowel is changed into a diphthong (that is, 
a into a, e into e): for example, galy-w, I show; 
xrelvew, I kill; pure stems, ®AN-, KTEN-. Mév-o, 
TI remain, and véu-w, I divide, retain the form of 
the pure stem. For example :— 


PRESENTS, 


PURF STEMS. ALTERATION, 
ZOAA-, apad-A-w. A doubled. 
TEM-. TEM-V-W. y introduced. 
KPIN-. Kply-w. i lengthened. 
"AMYN-. Guvy-w. v lengthened. 
=TP-. aUp-w. v lengthened. 
SAN-. da-i-v-w. a changed into at. 
KTEN-. Kre-l-v-w. e changed into e. 


The strengthened (impure) stems thus formed 
remain only in the present and the imperfect; the 
other tenses are formed from the pure stem, the 
short vowel being lengthened by the change of i 
into i, } into 6, & into y, e into e, in the first aorist 
active and middle: thus— 


PURL STEM. PRESENT. FUJURE 1 AOR, ACT. 1 AOR MID. 
SHAA-. THAAAW. THAAD. e-cHNA-a. e-TPNA-dunv. 


The first perfect active is &mpad-ka, and the 
second aorist passive is é-cg@dA-nv. The future 
active always bears a circumflex accent (ereAd), 
and the future middle ends in -oduat. 

Liquid verbs with monosyllabic stems and the 
stem-vowel e take the conversion a in the second 
aorist, in the first perfect and pluperfect active, the 
perfect and pluperfect middle or passive, in the first 
aorist, first and second future passive, as well as in 
the verbal adjective; and the conversion o in the 
second perfect and pluperfect; as in oréAAw, I 
send :— 


oréAA-w. fut. oreA-G, 1 perf. act. %-crar-«a, perf. 
mid. or pass &-cradA-ua, 1 aor. pass. é-ordA-Ony 
(poet) 2 aor. pass. é-ordA-ny, verbal adj. 


POelp-w, fut. Pbep-@, 1 perf. act. &-gOap-xa, perf. 
mid. or pass. &-@@ap-uar, 2 aor. pass. é-pOdp-np, 
verbal adj. @@ap-rés, but 2 perf. %-pGop-a. 


Verbs of more than one syllable are not capable 
of conversion, as :—dayyéAAw, I announce, Hyyedxa, 
HyyeAuat, nyyéAeny. 

The following verbs lengthen the short vowel of 
the stem irregularly, those in -a:vw changing a: not 
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into 7 but a, as :—icyvalyw, J make lean, loxvava, 
loxvavar; xepdalvw, I gain, énépddva, KepSaiva:; Kot- 
aalyw, T hollon, éxolrdva, notAdva:; Aevxalyw, IT make 
white ; dpyalvw, I makeangry ; wexalyw, I make ripe ; 
also by all in -palyw, as :—-epalvw, L finish, fut. repava, 
aor. érépdva, inf. repava:; and by all in -:alyw, as :— 
malvw, 1 make fat, éexlava, mava: (except pialyw, I 
spot, wrjva). Also afpa, J take, and &AdAoum, I leap, 
belong here—7pa, apa, HAduny, &rawGau. 

The first perfect active of verbs with the character- 
istic y must end in -y«a, as ne-ulay-xa (from pialyw), 
instead of ue-ulay-na. This form, however, is found 
only among the later writers. There are also other 
forms, as :—xepdalyw, LT gain, perf. nexépdaxa; pévw, 
I remain, peuévnea, from MENEQ. Many verbs 
have no perfect. Also, the verbs with mw for their 
characteristic form the perfect from a theme in -e, 
as véu-w, LT divide, vevéunna, as from NEMEQ. 

The three verbs following, with » for their 
characteristic, eject the vy not only in the perfect 
and pluperfect active, but also in the perfect and 
pluperfect middle or passive, in the first aorist 
passive, and in the verba} adjective :— 


Kplyw, J separate néxpixa kéxpinae explénv. 
KAlvw, I bend KéxAika = KEKATMaL «— ee ALO ny. 
mrAvvw, LT nash wérrina mérrtpa érrdvdny. 


Respecting the formation of the perfect middle 
or passive, observe the following -— 

When of would follow a liquid, the ¢ is thrown 
out, as AyyéAcOat, HyyéAPa 3 SO wepdvOai. 

In verbs in -a:vw and -ivw, the » before the 
termination beginning with « commonly disappears, 
and a o is introduced to strengthen the syllable, 
as daly-w. mépa-c-na, repd-o-peda ; but in some verbs 
of this kind the » assimilates itself to the following 
M, as mwapotivw, I sharpen, excite, wapdétup-pa, inf, 
wapwttv-Oa:; alcxvvw, I cause shame, foxvp-pat, inf. 
poxvv-Ba. 

In the second perfect (which, however, is formed 
by only a few verbs) the short stem-vowel is length- 
ened before the termination -a, as in the first aorist 
active, except verbs having ein the future, which 
take the conversion 9, as :—daiv-w, 1 aor. ¢-pnv-a, 
2 perf. ré-pny-a. 


PARADIGM OF LIQUID VEBBS. 
We now give a short paradigm of the liquid 
verbs, arranged according to the stem-vowels of 
the future. 


(1) With & in the Future. 
galyw, I show, pass. palvoua, I appear; fut. act. 
gaya, fut. mid. pav-otpas, J shall shine; 2 perf. 
act. wé-onv-a, J shine forth ; 1 aor. act. &onv-a, 
1 aor, mid. é-pyy-duny; dxepnvdunv, I declare. 
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INFLECTIONS OF THE PERFECT PASSIVE. 
IND. Sing. wé-pac-ya:. IMPERAT. Sing. (ré-pav-co) 


wé-ay-cai. we-pdy-Ow. 
wé-bav-Ta. Dual, wé-pav-Gov. 
Dual, wé-dav-Oov. we-pdv-Ooor. 


Plur. ré-pav-Oe. 
we-pdv-Bwray 


wé-pay-Oov. 
Plur, we-pdo-pe0a. 


wé-pas-0e. or we-pdy- 
we-pac-uevot Owy. 
eiol(v). INFINITIVE. we-ddy-Oau. 


PARTICIPLE. re-qgac-udvos. 


(2) With ¢ in the Future. 
aoréAaA-w, J send. 
Active. Middle. 
Pres. ordéAA-w. oT éAA-omat. 
1 Perf. %-orad-ka. @orad-uai. 1 Fut. orad-0fooua. 
Fut. ored-@. ored-ovya. 2Aor. é-orda-ny. 
lAor. &oreir-a. é-oreaA-dunv. 2 Fut. ordéa-foopas. 
Verb, Adj. orad-rds, orad-réos. 


Passive. 
1 Aor. é€-ordaA-Ony. 


(3) With i and tin the Future. 
(a) rlaAr-w, IT pluck; cvp-w, I pull. 


Present. TlAA-w. oup-w. 
TiAA-omat. ovp-ouat. 
Perfect. Té-TtA-Ka. o¢-cup-Ka. 
Té=TIA-a. oé-cup-par. 
Future. TIA-@. cip-a. 
TiA-oUMAal. otp-ovpat. 
1 Aorist. é-rTid-a. &-cuip-a. 
e-TiA-dunv. é-cip-auny. 
1 Aorist Pass. é-TiA-Ony. é-adp-Ony. 
1 Future Pass. TiA-Ohopuat. cup-O4coua. 
2 Aor. and 2 Fut. Pass, é-cup-ny. Cup-hooua. 


Verb. Adj. rih-rés, tir-réos 5 cup-rés, cup-réos. 


(>) walv-w, I bend ; the v drops. 


Active. Middle, Passavve. 
Pres. #aAty-w. kAly-omat. 1 Aor, é-«Al-@ny. 
Perf. Ké-eAi-Ka. = eé-eAi-par. 2 Aor. é-nAlveny. 
Fut. «Atv-o. KAiv-odua. 1 Fut. «adi-64oouat. 
1 Aor. &-xAivea. e-KAiv-aunv. 2 Kut. «rty-hooua. 


Verb, Adj, wat-rds, KaAt-réos. 


The inflections of the perfect middle or passive 
ké-kAt-pa follow Be-BovAev-pat. 


VOCABULARY. 
*Addvaros, -ov, impos- *Exqalvw,I bring to light, 
sible. show, display. 


"Aworrelyw, I kill. 

Attnats, -ews, 7, increase, 
prosperity. 

Tvia, -as, 4, a field. 

A:apbelpw, I destroy, I lay 
waste. 


’EtoxéAAw, 1 drive [pro- 
perly used of a ship] 
from the right way, 
mislead (from dxéAro, 
I drive ashore). 


x 
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KepB8alyw, I gain, earn, 
derive advantage 
(«€p80s). 

Kpuwrds, -7, -év, hidden ; 
7d xpueréy, the hidden 
thing, mystery, secret. 

Miaiyw, I spot or stain. 
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naufrdgus), a ship- 
wrecked person. 
Oixreipw, I pity. 
Napatdiws, unexpectedly 
(our paradoz). 
Zrelpw, I sow. 
EqodAdrw, I trip up, throw 


Nauyyéds, -ov, 6 (in Latin down. 


EXERCISE 109. 

Translate into English :— 

1. Kpivas plaous ob pddiov. 2. ‘O wdotros woAAdKis 
didnerde Toy KextTnudvoy els Erepov HO0s. 3. ‘O Byyedos 
erfyyere thy vleny. 4. Of wodrdutor rhy xdpav bidg- 
Geipay. 5. Naunyous oixre:poy, erel rAous dariv &inAgs. 
6. "Hy dwoxrelyns exOpdv cov, xeipa paves. 7. "Eva 
piv owepe ras yulas; 6 8& @eds abinow wapdtear. 8. 
T2 xpuxrd wh exphyns glrov. 9. Siow rovnpay pera- 
Bareiv ov pddiov. 10. ‘H rixn woAAdeis Tobs péya 
Ppovouvras wapaddtws tapnrev. 


EXERCISE 110. 
Translate into Greek :— 


ris Kowhs owrnplas. 5. Mirwy, 6 dx Kpdrwvos abAnrhs, 
Taipov apduevos Epepe Bik rod oradlov pécov. 6. Eis 
thy wédw bidowapto 6 Adyos robs woAeulous mKn- 
Oqvar. 7. Of wodtras robs woAeulous wept rhs hrens 
auvyourra. 

EXERCISE 112. 


1. The general encouraged the soldiers to the 
fight. 2. The generals encourage the soldiers, 3, 
The citizens avenge themselves on the enemy for 
their defeat. 4. If thou art in earnest, thou wilt 
readily accomplish all things. 6. All things have 
been accomplished by him because he was in 
earnest. 6. The scattered foes will appear again. 
7. A good citizen cares more for the public good 
than for his own. 8. By the victory all the 
citizens were gladdened, 9. The city has been 
destroyed by the enemy. 


ETYMOLOGICAL VOCABULARY. 


One of the chief excellencies of the Greek language 
is the facility of combination which exists among 
its elements. One word may form the basis of a 


1. The boys spot their hands. 2. 
possible to judge friends. 
been corrupted by luxury. 
announced by the messengers. 
6. By thy skill thou hast made 


pity the poor. 


It is not 
3. Many persons have 
4, The victory was 

5. Good men will 


much gain. 7. Friends will not declare the secrets 

of friends. 8. The citizens sow the fields. 
VOCABULARY. 

"AOAnrhs, -ov, 6, an MeOdvn, -ns, 4, Methoné, 


athlete or combatant 
or competitor. 

Aicxtrw, I shame ; 1 aor. 
pass, 1 am ashamed. 

"Autvw, I ward off, avoid, 
avenge myself. 

"Awogalyw, I show, de- 
clare. 

Atacwrelpw, I scatter 
abroad (in Latin dis- 
semino). 

*Hrra, -ns, 4, a defeat. 


Koivds, -h, -dv, COMm- 
mon. 


Kpdrwy, -wvos, 6, Croton. 


a city in Macedonia. 
Midwy, -wvos, 5, Milo. 
“Opacis, -ews, H, sight. 
Tlapottvw, I encourage. 
Tlepalyw, I accomplish. 
MAfrrw, I strike, wound. 
TloAtopxia, -as, 7, & siege. 
Zrovdd¢(w, I make haste, 

I am in earnest. 
Zrddiov, -ov, 76,8 Measure 

of length (about 600 

feet), a race-course. 
Tavpos, -ov, 6, a bull. 
Tégevua, -atos, 7d, an 

arrow. 


EXERCISE 111. 
Translate into English :— 
1. Of orpari@ra: bad Tod orparnyod eis thy udyny 


wapwtivencay. 2. eidirmos dv 17 woAcopKle Tis MeOoyns 
eis roy bpOadpov wAnyels roketpari SiepOdpn Thy Spaciy. 
8. Zoglas 6 xdpwos ofrore POaphoerat. 4. AicyuvOelny 
7" ” gpoyrifew ris euavrod Sdens § 


score, nay, of a hundred words. 


This fact may be 


illustrated in the word vauny%s, which we had in 
the last vocabulary but one. The word is composed 
of two terms—vais, a ship, and &yvuui, I break; 
and the compound vavayla, which we render ship- 
wreck, is literally sh ip-break, exactly agreeing with 


the German achiffbruch. 


Let us, in order to illustrate the power of com- 
bination in Greek, give the derivations from vais :— 


NAT, a ship. Hence— 
Navayéw, I suffer ship- 
wreck (&yvuui, I break). 
Navayla, a shipwreck. 
Naudyioyv, & wreck. 
Navayds, 8 wrecked per- 
son, 
Navapxéw, I command a 
ship (épxf, command). 
Navapxia, command of a 
ship. 
Navapxls, -(80s, 4, the 
admiral's ship. 
Navapxos, the commander 
of a fleet. 
NauvBarns, a ship's 
passenger (Balyw, I go). 
NauxAnpéw, I possess a 
ship, I carry ona trade 
in ships (xAjjpos, a lot, 
inheritance, property). 
NavtAnpla, the profession 
of a ship-merchant. 


NavxwAnpos, a ship- 
merchant. 

Navxparéw, I conquer in 
a ship, a_ sea-fight 
(«pdros, strength). 

Navxpaérns, & conqueror 
by sen. 

Navxparia, supremacy on 
the sen. 

NavaAoy, fare payable on 
@ sen-voyage. 

Navdoyéw, I am in port 
(Aédxos, a station), pre- 
paring for sea. 

Navdoxla, being in port, 
harbour, or dock. 

NavAéxioy, a harbour. 

Navadw, I hire out ships. 

Navuax éw, I fight on ship- 
board (udyn, battle). 

Navpaynoelw, I desire to 
fight on sea. 

Navuaxia, a sea-fight, 


Navpaxos, one who fights 
by sea. 
Navrnyéw, I build a ship 


(whyvus, I put to- 
gether). 

Naurnyla, ship-build- 
ing. 


Naurnyés, a shipwright. 

Navola, ship-sickness— 
that is, sea-sickness 
(our nausea). 

NavolBios, living by ship- 
ping (Bios, life). 

NavoikAe:rds, distin- 
guished by — ships 
(kAerrds, distin- 
guished). 

Navolwxopos, navigable 
(Latin, navis and ago). 
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NavoréAnua, seafaring. 
Naverodos, one who ships 
goods. 
Navrns, 
sailor. 
Navrixds, relating to a 
sailor (our nautical). 
Nauridos, a little sailor 
(our 2autilus). 
Naugdyos, ship-destroy- 
ing (@dyw, I eat). 
NauoGopla, loss of ship 
(p8elpw, I destroy). 
Navparros, protected 
by ships (gpdcow, I 
hedge in). 
Navovaaxéw, I guard 
a ship (gvAdrrw, I 
guard), 


a shipper, a 


NavoroAéw, Isend by ship 
(ordAAw, I send). 


Here we have some forty words, all of which 
have for their primary root the word vais, a ship. 
It would be easy to augment the number, for we 
have given only the more important words. The 
student should carefully mark the secondary com- 
pounds, and notice how each one in combination 
with vais forms a new set of words. Each of these 
secondary compounds (&yvupt, &px#, Balvw, etc.) he 
should trace out in the combinations which they 
severally form with other words. If this plan were 
followed out analytically and synthetically, he would 
find that the immense vocabulary of the Greek 
language could be classified and arranged under a 
number of roots so small as to be easily learnt. 


DEVIATIONS. 


SPECIAL PECULIARITIES IN THE FORMATION OF 
SOME VERBS, BOTH PURE AND IMPURE— 
STRENGTHENED STEMS. 


- Very many active verbs form the future with 
the middle form, as :—éxotw, I hear, fut. dxovoouar, 
a0r. Fxovea; dxavrdw, I meet with, fut. dravrhooua, 
aor. arhyrnoa; drodatw, I enjoy, fut. aroAavoouas, 
a0r, dwéAauea; etc. 

The following verbs in -a:w and -ew, whose stem 
originally ended in av and ev, resume the av and 
ev in the aorist and future, and partly also in the 
perfect :— 


kales, I burn, fut. cavow, aor. tkavoa, perf. xéxavea, 
perf, pass. «éraupe:, aor, pass. éxavOny, fut. pass. 
KavOhoopat. 

wAalw, I weep, fut. wraavooua: or kAavoodpas, aor. 
tkAavoa. 
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Oda, I run, fut. Oedcouc or Sevootpu. (The other 
tenses are wanting, many being supplied from 
the verb ro¢xw, which is itself imperfect, and 
has to be supplemented from other sources. ) 

vew, J svim, fut. vevooua or vevootua, aor, lvevea, 
perf. véveuna. 

wAdw, I sail, fut. wrebooua: (commonly mrev- 
gotpa:), aor. ErAevoa, perf. wéwAevxa, perf. 
pass. réwAevgucu, aor. pass. dwAevoOny. 

avéw, I breathe, blow, fut, xvevooua or xvevootpat, 
aor. Exvevca, perf. wéxveuxa, perf. pass. rérveve- 
ai, BOF. pass. éwvedaOny. 


Remark that féw, J flow, has fut. pthoopat, aor. 
éppunv, perf. eppinna. Also that xdw, I pour out, 
deviates from the foregoing—fut. occasionally being 
xe, though more frequently xetow, aor, txea, perf. 
néxuna, fut. mid. y¢doua, aor. mid, éyeduny, perf. mid. 
or pass. Kéxtua, aor, pass. éxtOny, fut. pass. xv6f- 
vouat. 

The following verbs, in addition to the common 
future in -coua, have a form in -covpa. This 
circumflexed future is called the Doric :— 


gevy-w, I flee, fut. pevtotpai, also pevtoua, 
wal(-w, I play, fut. watotua, also waltoya. 
aln-tw, 1 fall, fut. recotua. 


The verbs xAalw, wAdw, wvéw, véw, and Ow, given 
above, employ this form of the future. 

The following pure and impure verbs, which, by 
the assumption of an ¢ as characteristic, pass into 
the analogy of pure verbs in their transformations, 
have independent forms for the subjunctive perfect 
and optative pluperfect, middle or passive :— 


xrd-oua, L acquire; perf. xéxrnua, ZL possess ; 
subj. xexr@mo, -fi, -rac; plup. exexrhunv, ZT 
possessed ; opt. xexr@uny, -Go, -@To, OF KeKT} UNV, 
KeKTf)O, KEKTHTO. 

xaréw, I call; perf. eéerAnua, £ am called, I bear 
the name ; plup. éxexAhuny, Opt. necrruny, fo, 
“fio. 

SYNCOPE AND METATHESIS. 

Some verbs, in some of their forms, throw out 
the stem-vowel, which stands between two con- 
sonants. This ejection is termed syncope. Thus, 
evelpw, I anake, transitively (the aorist is regular, 
Hyeipa), 1 perf. eytryepxa, I hare awakened ; 2 perf. 
eyptryopa, I am anake; 2 plup. eypnydpn, I awoke 
(intransitive); aor. mid. hypéunv, I awoke (intransi- 
tive); wéroua, J sly, fut. wrfoopa:, aor. érrduny, inf. 
wrécOa. 

By metathesis is meant the displacement of & 
vowel by a liquid. Thus, in rérunxa, I hare cut, 
from réyvw (for ré-reu-xa), the liquid « has taken 
the place of the vowel e, which is lengthened into 9; 
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soin wrfooua, from wéroua, J fly ; and so in BéBAnka, 
from BdAAw, as appears in these instances :— 


Bddrdw, I throw, fut. Bade, aor. %Badrov (BAA-), 
perf. BéBaAnxa; perf. pass. BéBAnua; aor. 
pass. éBa4Onv, fut. pass. BAnPfcoua, 3 fut. 
BeBAfooua. 

Saudcw, I tame, fut. dandow, aor. édduaca (AMA-), 
perf. 3é3unxa; perf. pass. 3é3unua; aor. pass. 
esuhOnv, eaunv. 

xadéw, I call, fut. eada@, aor. éxdreoa, perf. eéxAnna ; 
perf. pass. céxAnuat; 3 fut. cexAroomat, 20r. pass, 
exAnOny, fut. mid. eadoduat, aor. éxarerduny. 

kduvw (Lat. labore), I labour, I am in trouble, 
2 aor. Exémor, fut. canotua, perf. céxunra. 

téuvw, I cut, 2 aor. treuov, fut. rend, perf. rérunna; 
mid. J cut something for myself, perf. pass. ré- 
Tuna, AOL, pass, érunOny, 3 fut. reruncoua. 


KEY TO EXERCISES. 


Ex. 103.—1. The boy had written the letter. 2. The enemy 
sent ambassadors into the city. 3. Not even all time can (lit. 
could) blot out the friendships of good men. 4. Anger often 
hides (gnomic aorist) man’s reason, 6. Time buried the power 
of the Thebans in the grave of (lit. along with) Epaminondas. 
6. Euripides was buried in Macedonia. 7. God has hidden the 
future from men. 8. You would bo pleased at hearing a sweet 
melody. 9 The soldiers left their ranks. 


Ex, 104.—1. ‘H émigroAy vid rod maiddg yéyparra. 2. ‘O 
was Thy dmioroAny eypawev. 3, Ol maides Thy ématoAny ye- 
ypadact. 4, TperBets ereupOnoar eis thy méAy bd roy moAEpw. 
5. Olvos moAAdars hatver & avOpwros ev Ty Kapdiq Kéxpudev. 6. 


8. Kaddpy pédos 
nuas Téptre. 9, Or mor€ucoe THY TOA averpeWar. 





ITALIAN.—XIV. 


[Continued from n, 65.]} 


INTERROGATIVE PRONOUNS. 

Chi? meaning who? is used in speaking of per- 
sons of both genders and numbers. 

Che? signifying what? is used in speaking of 
things. 

Quale ? signifying what? is always joined to a 
substantive, and used in speaking of men or things 
of both genders. 


INDEFINITE PRONOUNS, 

’ Alcuno, some, anyone, some people, is sometimes 
used alone, and sometimes with a substantive; in 
the latter case it must agree with it in gender and 
number. 

Altro, signifying differently, something else, an- 
ather, etc., may be used alone, or with a substantive ; 
in the latter case it agrees with the substantive in 
gender and number. 


THE NEW POPULAR EDUCATOR 


Ciascheduno and ciascuno, meaning everyone, 
each, etc., are used either alone or with substantives. 
When they are prefixed to substantives, they agree 
with them in gender, and seldom admit of a plural. 


Nessuno or nissuno, niwno or nullo, meaning na- 
body, anyone, no ane, no, etc., are emploved alone 


or with nouns, 


must agree with it in gender. 


Ogni, signifying every, ail, is indeclinable. 


If they are united to a noun they 


It is 


put before nouns in the singular, and seldom in the 


plural. 


Tutto, signifying everything, all, joined to a noun, 
is liable to gender and number. 


VERBS. 


Every verb must agree with its subject, either 
expressed or understood, in number and person. 

Two nouns or subjects in the singular, united by 
e, and, require the verb in the plural. 

The following verbs have no preposition after 
them before a following infinitive :— 


Bisogna, or Bisog- 
nare, itis necessary. 
Convenire, to agree. 
Dovere, we ought. 
Fare, to do, 
Intendere, to intend. 


Lasciare, fo Jet. 
Osare, to dure. 
Parere, to seem. 
Potere, to be able, 
Sapere, to know. 
Seinbrare, to seem. 


Sentire, to hear. 

Solere, to be accus- 
tomed. 

Vedere, to see, 

Volere, to choose. 

Udire, to hear. 


The following verbs have di after them before a 
following infinitive :— 


Abborrire, to abhor. 
Accadere, tohappen. 
Accennare, to show, 
Acce rtare, to assure. 

A nassrtramacelamn 6a 
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Accordare, to grant. 
Accorgersi, to per- 
ceive, 
Affliggersi, to grieve. 
Ammonire, to ad- 
manish, 
Annoiarsi, to be 
weary. 
Ardire, to dare. 
Arrischiare, to ven- 
ture. 


Assicurare, 0 as- 
sure, 

Astenersi, to abstain 
from, 

Attentarsi, to at- 
tempt. 


Avvedersi, to per- 
ceive, 
Avventurare, to ven- 
ture, 
Avvertire, to ad- 
monish, 
Avvisare, to inform. 
Badare, to mind. 
Biasimare, to blame. 
Bramare, to wish. 
Cercare, to seek. 
Cessare, to cease, 
Chiedere, to ask. 
Comandare, to com- 
mand, 
Commendare, to 
commend. 
Commettere, to com- 


mit, 
Concedere, fo grant. 


Conchiudere, 
clndere, to 
elude. 

Consigliare, to ad- 


con- 
COle= 


Contenersi, to re- 
Frain oneself. 
Contentarsi, to con- 
sent, 
Convenire, to agree. 
Credere, to believe, 
Curare, to cure. 
Degnarsi, to eign. 
Deliberare, to de- 
liberate, 
Determinare, to ¢le- 
termine. 
Differire, to differ. 
Dilettarsi, to delight. 
Dimandare, to ask. 
Dimenticarsi, to Jor- 
get. 
Dire, to tell, 
Dispensare, to dis- 


pense, 
Disperare, to de- 


apair, 
. pe cere to dis- 
like. 


Dolersi, to grieve. 
Domandare, to ask. 
Dubitare, to doubt. 
Esitare, to hesitate, 
Evitare, to avoir. 
Favorire, to be 80 
good as. 
Fermarsi, to stop. 
Fingere, to pretend, 
Finire, to finish. 
Fissare, to fix. 
Giudicare, to judge. 
Giurare, to swear. 


Gloriarsi, to pride 
oneself. 

Godere, to delight, 

Guardarsi, to 


serene 


plate Dibaba | vu 
imagine, 
Ianpedire, to hinder, 
Imporre, to impnee. 
Incaricare, to charge. 
Increscere, to de 
sorry. 
Infingersi, to pre. 
tend. 
Ingegnarsi, to en- 
deavour, 


Intendere, to under- 
stand, 

Lamentarsi, to com- 
plain. 

Lasciare, to cease, 

Lusingarsi, to flatter 
oneself, 


Mancare, to fail. 
Meditare, to medi- 
tute, 
Meritare, to deserve. 
Minacciare, to 
threnten. 
Mostrare, to show. 
Negare, to refuse. 
Negligentare, to ne- 


glect. 
Obbligare, to oblige, 
Offrirsi, to offer. 
Ordinare, to order, 
Omettere, to omit, 
Osare, to dare. 
Parere, to a 3 
Pennare, to think. 
Pentirai, to repent. 
PeeTneters, to pere 

mit. 


Persuadere, to per- 
uade 
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Piacere, to ltke. 
Pregare, to entrert, 
Prescrivere, to pre- 

scribe 


Presumere, to pre- 
sume, 

Pretendere, fo pre- 
tend 


Procurare, to try. 
Professare, to pro- 


Sess. 
Proibire, to prohibit 
Proporre,  pro- 


pose. 

Promettere, to pro- 
mise, 

Ricordarsl, 
member. 


to re- 


Ricusare, to re- 
Suse. 

Rimproverare, rin- 
facciare, to ré- 
roach, 


Rincrescere, to be 


sorry. 
Ringraziare, to 
thank. 
Riprendere, to re- 
ove. 


Risolvere, fo re- 
solve. 

Scegliere, to dhioua: 

Scoumettere, to 
bet. 

Scongiurare, to con- 
jure, tc entreat. 
Sconsigliare, to dis- 

suade. 
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eee to for- 
get. 
Scusarsl, to excuse 
o 


Sembrare, to seem, 
Suspirare, to sigh. 
Sostenere, to sup- 


port. 
Sperare, to hope, 
Svolgere, to dis- 
ade 


sucde, 
Supplicare, to en 


treat, 
Temere, to fear, 
Tentare, to try. 
'remare, to tremble. 
Tralasciare, to de- 
sist, 
Vergoyuarsi, 
ashaned 


to be 


The following verbs have a after them before a 
following infinitive :— 


Accendere, to excite. 

Accompagnuare, to 
accompany. 

Accostumarsi, toac- 
custom. 

Adesceare, to allure. 

Affrettare, to hasten. 

Agevolare, tu facili- 
tate 


Aiutare, to assist. 
Alletare, to allure, 
Andare, to go, 
Animare, to 
mate, 
Arrivare, to arrive, 
Aspirare, to aspire, 
Attendere, to apply 
oneself. 

Avere, to have. 
Avvezzare, to accus- 
tom, ; 
Avvezzarni, to accus- 

tom oneself. 


Gni- 


Cominciare, to begin. 


Condannare, to coi- 
demn, - 

Condiscendere, to 
conlescend, 


Condurre, to conduct, 


Consentire, to con- 
sent, 

Consigliare, to cul- 
vise. 


Continuare, to con- 
tinue. 

Convenire, to agree. 

Costringere, to obl- 


ige. 
Darsi, to addict one- 


8 ry 
Disporre, to dispose. 
Eccitare, to excite. 
Exortare, tv exhort, 
Esporsi, to expose 
oneself, 
Farsi, to become. 
Giungere, to arrive. 
Imparare, to learn. 
ga ale to 


insitare, to incite, 

Invoraggiare, to en- 
courcaye. 

Indurre, to inidaice, 

Insegnare, to teuch. 

Intraprendere, to 
undertake, 


Mettersi, to set about. 


PARTICIPLES. 


Obbligare, to oblige. 
Obbligarsi, to oblige 
oneself. 
Occuparsi, to ocowpy 
oneself, 
Off Hive to offer one- 
elf. 


Ostinarsi, to per- 
sist, 

Pensare, to think 
abuut. 


Persuadere, to per- 
sucute. 

Prepararsi, to pre- 
pure oneself, 

Principiare, to be- 
gin. 

Riuscire, to succeed. 

Seguire, seguitare, 
tu continue, to 
follow. 

Spingere, to wrge. 


Stentare, to work 
hoed. 
Supplicare, to en- 
treat. 


Tendere, to tent. 
Tornare, to return. 
Venire, to come. 


The past participle, used without an auxiliary, 
must agree in gender and number with the sub- 
stantive to which it refers. 

The past participle, being used with the verb 


essere, to de, 


gender and number. 
The past participle, used with any tense of the 


must agree with its subject in 


verb avere, to have, is indeclinable when it stands 
before, and nearest to, the word which it governs. 
When the auxillary verb intervenes, or the object 
precedes, the participle agrees with the object in 
number and gender. (Ho soritto una lettera; non 
le ho veduta ; le miserie lasciate hai.) 


ADVERBS. 

The Italian adverbs are generally placed after the 
verb in its simple tenses, or between the auxiliary 
and the past participle in its compound tenses. 

There are many exceptions, for the Italians place 
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sometimes the adverbs in the beginning, in the 
middle, or at the end of a sentence. 


PREPOSITIONS. 
In Italian, prepositions are commonly placed 
before the words which they govern, ¢.g. :-— 


Vicino al fonte, near the foun- 


Fatelo per me, do it for me. 
tain, 


CONJUNCTIONS. 

The following conjunctions, and all those that 
are attended by a preposition, require the verb which 
follows them to be put in the infinitive :— 

A fine di, in order to. In vece di, instead of Prima di, before. 
Avanti.di, before. Per, to. (fear. Senza, without. 
Dopo, after. Per paura di, sur 

The following conjunctions require the verb which 
follows them to be put in the indicative :— 

Oltre che, besides that. 
Secondo che, according as, 


Se non che, except. 
Subito che, as soon as, etc. 


A causa che, because. 
Di maniera che, so that. 
In tanto che, so that. 
Mentre che, whilst, 


The following conjunctions require the verb which 
follows them to be put in the subjunctive :— 


Acciocché, that. 
Affinche, in order 


Come che, «lthough. Quando anche, al- 
Cone se, as éf. though. 


thut. Con patto che, on Quantunque, 
Ancorche, though. condition thut. though. 
Anzi che, before Contuttoche, al- Quasi, as if, 

that, though. Pognamo che, sup- 
Avanti che, before Dato che, suppose — pose that. 

that, that. Prima che, before 
Avvegnaché, though, Innanzi che, before that. 
Bencheé, although, that. Senza che, without 
Caso che, in cuse Puiche, provided = thut. 

that. thut. 


The following conjunctions sometimes govern the 
indicative, and sometimes the subjunctive :— 


Fino che, finché, finattantocht, Sebbene, though. 


influo che, intinché, infi- Se bene, although, 
nattantocheé, till or until. Che, that. 
Percheé, why. Conciosiaché, conciosstacaga- 
Quando, when. che, for. 


Se, if, Atteso che, since. 
Eccetto che, wriess. 
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[Continued from p. 44.) 


IV.—THE ORGAN OF TASTE (continued). 
CONSIDERING, then, the sense of taste in relation 
to its uses, we find that not only does it stand at 
the entrance of the passage for food, to guard the 
gate, in order to admit good citizens and exclude 
conspirators against the constitution, as the sense 
of smell does, but it has other important functions. 

First, it stimulates to the act of grinding the 
food and reducing it to a pulp, giving, by the 
pleasure it occasions during the process, an induce- 
ment which the bare knowledge of the fact that 
this comminution is necessary for the after digestive 
operations of the stomach, could hardly supply. 
Secondly, from the sensibility of the tongue 
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becoming greater as the food proceeds backwards, it 
causes it to be carried in that direction while being 
masticated ; and finally, in order to enjoy the most 
exquisite sensation of taste, the feeder finds it 
necessary to fling the bolus backward on to the 
root of the tongue, and there it becomes the subject 
of a curious mechanical process. Until the food 
has reached this point, it is perfectly under the 
control of the will of the feeder, and it can be moved 
in any direction, and entirely ejected from the 
mouth, if he find it hard or nauseous; but directly 
it has reached this point it passes at once out of 
his control. The presence of food at this point 
excites what is called the reflex, or involuntary, 
action of the muscles of the throat, so that the soft 
palate above the throat behind seizes it and thrusts 
it at once rapidly down into the stomach. This in- 
voluntary action is curious, not only because the 
presence of food invariably excites it, but it cannot 
be excited unless by the presence of some substance 
at that part. The act of swallowing cannot be 
effected unless there be something to swallow. 
Further, if a foreign body touch this sensitive part, 
and it cannot be swallowed, the stimulus is so 
violent that, being denied its legitimate result, 
it will excite the reversed action and occasion 
vomiting. Thus, while Nature ungrudgingly grants 
sensuous gratification where bodily wants exist, 
she imperiously denies all pleasure if no good end 
is connected with its gratification. However sad 
the fact may be to him, the glutton knows that there 
is astrict limit to his enjoyment. Alas for him! 
he cannot by any device revel in the pleasures of 
the table without filling his stomach, and this is of 
very limited capacity. 

In the case of taste, then, the mutual dependence 
of bodily necessities and the gratification of the 
sense is very marked ; and a consideration of the 
whole circumstances connected with this sense has 
been used as an argument in favour of the unity of 
the creation and of the omniscience of the Creator ; 
for we have, as essential conditions of the pleasure 
of eating, four distinct things, in no way necessarily 
connected with one another, except as they are 
designed to relate to each other. They are these :— 
The body, requiring aliment; the sense of taste, 
prompting to feed; wholesome food, fitted to 
maintain the body in well-being; peculiar, and 
often superadded flavours, to tempt the sense. 
Putting these in the order in which they are related 
to one another, we have—food, flavour, pleasure, 
health. The distinct links in the chain are all 
wonderful, and to many minds the union proves a 
unity of design and a benevolence of purpose. 

In treating of the objects which excite the sense 
of taste, we must draw attention to the distinction 
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between taste proper and the alimentary sensation 
of relish. ‘hat these sensations are different, will 
appear from the consideration that many things 
which are very appetising, and in the eating of 
which there is great pleasure, have but little dis- 
tinctive taste. Butter and animal flesh are good 
instances of this. The tip of the tongue applied to 
these would give but little indication of the presence 
of sapid bodies; but the succeeding parts of the 
organ and the mouth declare them very good. On 
the other hand, sweet and bitter principles are 
detected at once by the tip of the tongue, though 
they be entirely indifferent to the sense of relish. 
Alum is thus sweet to the sense of taste, but dis- 
gusting to the sense which we have called aliment- 
ary. The sense of taste proper, or the appreciation 
of what is sweet, bitter, sour, etc., is more connected 
with the intellect than the sense of what is savoury; 
and hence it is less dependent on the state of the 
body, and it leaves behind it a multitude of distinct 
ideas which can be held in the memory. Thus a 
person when suffering from sea-sickness can well 
discriminate between sugar and quinine; but he 
would be a very indifferent judge of the flavour of 
a beef-steak at such a time. The multitude of 
flavours which can be distinguished is truly remark- 
able; for not only does the apricot, plum, cherry, 
and apple cach have a characteristic taste, though 
they all belong to the same order of plants, but a 
hundred varieties of apples all challenge recognition 
from this sense. The grape produces a thousand 
wines, each with a bouquet of its own, even though 
alcohol and water are the main constituents of them 
all, and that which causes the difference is so small 
in quantity, that the chemist often cannot separate 
it. Some sensations described as tastes are but 
little removed from those of touch; thus, the taste 
of nutgalls, called an astringent taste, and the fiery 
taste of alcohol, are probably caused by mechanical 
action on the outer skin. In the first case the 
forcible contraction of the parts occasions a 
roughness; and spirit will produce a burning 
sensation on any delicate part of the body 

We have now to apply our experimental know- 
ledge of the sensation derived through the tongue 
and mouth to the inquiry— How far do brutes 
participate in these sensations? In order to answer 
this question, we must observe the gestures and 
exhibitions of animation of animals while feeding 
on those substances whose tastes we are ourselves 
acquainted with. Observation seems to lead to the 
conclusion which we should naturally have arrived 
at from reasoning on the question. The conclusion 
is this, that the sensation which we have called 
the alimentary feeling, and which is of a more 
animal character, is enjoyed in a greater degree in 
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the brute than in man, while the true gustatory 
sense, being more connected with the exercise of 
the mental powers of comparing and distinguishing, 
is certainly weaker in the lower animals. 

Brutes may be roughly divided into two great 
divisions, the carnivora, or flesh-eaters, and the 
herbivora, or vegetable-eaters. The type of the first 
class is the tiger, or, to give a more familiar ex- 
ample, the cat; while the other is represented by 
the ox. In each of these the whole body seems to 
have been constructed in relation to the food. 
The tiger has jagged back teeth, and pointed side 
fangs which lock deeply into one another, but have 
no grinding surface. The jaws that wield these 
are short, strong, and can play only to and from 
one another. It can therefore grip and hold, but 
cannot chew. The stomach is small and intestines 
short, because flesh is very nutritious, and needs 
but little digestion. The fore limbs can move freely 
in all directions, and are furnished with claws to 
strike and seize. The ox has long jaws, rough but 
flat hind teeth, and a close-fitting row of front ones 
in the front of the lower jaw, playing on a pad in 
the upper, and the lower jaw can swing sideways 
and so grind the food. He can therefore clip and 
chew, but cannot grip. 

This comparison might be carried into almost 
every detail of structure. We cannot, then, in 
speaking of the sense of taste in mammals, speak 
of the class as a whole, because the objects of the 
sense are so different in the two divisions of the 
class. It must not be supposed that this division 
of brutes is sharply drawn; for between the two 
types of tiger and ox, animals of every grade of 
intermediate structure are found. Moreover, the 
division is not a good one for the purposes of 
zoological classification ; for though both the tiger 
and the Tasmanian devil eat flesh, and the kangaroo 
eats grass like the ox, yet even the tiger is more 
like the ox, and the Tasmanian devil more like the 
kangaroo, than are those animals when cross- 
coupled, as in the first sentence. Further, some 
brutes made on the flesh-eating type eat all kinds 
of vegetables, as the bear does; and others built 
on the plan of herb-eaters will eat flesh, as the pig 
will. In fact, the division is a false one when we 
are treating of the classification and structure of 
animals, but it is nevertheless a useful one when we 
are writing of their powers and functions. In other 
words it is a good physiological but a bad anatomical 
division, We have entered so far into the question, 
not only because it bears on our special subject, 
but also because it explains the term “ physiology.” 

Of carnivorous animals it may be stated that the 
alimentary sense, which is associated not only with 
the tongue, but with the throat and palate, is keen and 
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pleasurable in the extreme, while the other branch 
of the sense of taste is feeble. That which we call 
ravenous hunger in a dog or lion is not the uneasy 
feeling of privation which we associate with ex- 
cessive hunger, but is an all-engrossing desire to 
gratify the sense of taste, and this is altogether 
distinct from a dainty appreciation of flavour. 

These animals can endure privation from food 
for considerable periods without manifesting any 
signs of starvation ; but the smell, sight, and, most 
of all, the partial taste of flesh, excite them to 
eager and even ferocious craving. Hence the 
popular notion of the dangerous nature of wild 
beasts which have once tasted blood is a true one. 
On the other hand, when the food is once obtained, 
it is torn to pieces, flung to the back of the mouth, 
and swallowed with a rapidity which altogether 
forbids the idea that these animals possess to any 
extent the faculty of discrimination in their tastes, 

This view of the question is also borne out by an 
inspection of the tongue. In the illustration (Fig. 12) 
the reader will find a representation of a cat’s tongue. 
This tongue is long, and has but few round papille; 
but it is covered with a dense pile of long, thin, 
pointed, overlapping projections (filiform papills), 
which are directed backwards, and towards the 
mid line. The circumvallate papille, again, are but 
four in number, two on each side. It is this pile 
of pointed papille which makes the cat’s tongue 
feel rough when she licks. The covering of these 
papilla is so dense, hard, and thick, when compared 
with that of our own, that we are justified in think- 
ing them mechanical only in function; and yet 
they cover the whole tongue almost to the exclusion 
of the other kinds. 

In the larger members of the cat family these 
pointed papills are quite like hard thorns or spines; 
and with them the lion, tiger, and leopard can rasp 
away the last adhering fragments of flesh and 
ligament from the bones. A patch of these papille 
from the leopard’s tongue are represented in the en- 
graving (Fig.12). They are two-lobed and rounded, 
and have from their back part a single sharp spine 
running directly backward, and they are set in a 
very regular pattern, alternating in each row. On 
the summit of the leopard’s tongue a number of 
papillz were found without spines, as though worn 
off, or perhaps not developed, lest the palate should 
be injured by them. 

In illustration of these remarks we may give an 
incident. A gentleman had reared a tame leopard 
from a cub, and having always fed it on bread, etc., 
the animal was very docile, and showed no sign of 
savageness. It was often caressed by its master, 
and returned the blandishments after its manner. 
While thus engaged, it one day took its master’s 
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hand into its mouth, and began to lick it gently, 
but owing to the roughness of the tongue it caused 
some bloud to flow. The gentleman, no doubt 
feeling some pain, tried to withdraw his hand, but, 
to his surprise, the beast for the first time in its 
life began to growl. With great presence of mind 
the gentleman relented from his effort to release 
his hand, rang the bell, asked his servant for his 
loaded pistol, and then shot his now dangerous 
favourite through the head. 

In herbivorous animals, while the sense is far 
less keen, so far as the alimentary sensation is con- 
cerned, we have no reason to suppose that the 
distinguishing gustatory sense is in any degree 
stronger. 

The main mass of the food of the ruminants is 
insipid. Freshness is the strongest term that can 
be used to express its desirability. A large bulk is 
required for but a little nutriment. Thus we find 
the ox occupies a considerable number of its wakeful 
hours in grazing and chewing, and it feeds along 
the pasture, tearing up the grass with but little 
discrimination. It is true that a cow will avoid 
noxious or disagreeable plants when they grow in 
clumps; for a field otherwise closely cropped still 
presents long stalks of the common buttercup. It 
would seem, however, that this avoidance is rather 
due to instinct than to disgust. Many plants have 
very powerful bitter, sour, and astringent principles, 
and they are intimately mingled with the grass ; 
yet, as we seldom see a cow eject the food from its 
mouth, we cannot suppose it to have any very 
delicate sense of taste. From the fact that oxen 
ruminate, we might suppose that they cnjoy the 
sense of taste while chewing the cud. So doubtless 
they do in a minor degree; but the act by which 
the food is returned to the mouth is probably quite 
involuntary ; and the lazy, dreamy way in which an 
ox ruminates contrasts strongly with the avidity 
with which a carnivorous animal feeds. 

The tongue of a ruminant is very long and 
flexible. It is often twisted round the herbage to 
tear it up, or break it off; and the qualities which 
fit it for this use are manifested in the highest 
degree in the tongue of the giraffe. This animal 
can extend by the length of this member its 
already great powers of reaching high, and thus 
hook down the branches of the palm. Well might 
this animal suggest to Lamarck that its whole 
organism had been modified by a constant endeavour 
to reach higher and higher. 

The position of the large walled-round papille is 
very various in different animals. The reader will 
have observed their position in the chimpanzee, in 
one long line of about twelve in number down the 
middle of the tongue, with a few scattered ones on 
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each side. In the pig, otter, and seal, they have 
the V-shaped arrangement which they have in man, 
but are fewer in number. In the sheep they form 
a thick raised ridge on each side at the back of 
the tongue. 

One of the most singular uses to which the tongue 
is put in this class is manifested by the ant-eaters, 
whose long slimy tongues are used to thrust into 
ants’ nests, so that when they are retracted into 
their long tubular mouths the ants are carried with 
them, adhering to the mucus. 

If this article had been headed “The Tongue,” 
instead of “ The Organ of Taste,” we should have a 
long task before us to describe the various shapes 
of the organ in toads and reptiles, and also in snails 
and insects. The organ to which the word tongue has 
been applied has a wonderful diversity of form, 
and many interesting peculiarities; but in most 
cases its main office is to seize or to masticate the 
food, and the function of taste is subordinate to this. 

In birds the tongue is almost as diversified in 
form as the beak; but it is usually cased in horn 
at its fore part, and there are only a few papillw 
above the air-hole. In parrots it is fleshy; and 
these birds seem to have more of the sense of taste 
than most birds, for they will turn a lump of sugar 
or a nut about in their beaks for some time to test 
its qualities before eating it. It is certainly 
singular that birds, whose proper food is fruit, 
should be so little endowed with a sense to ap- 
preciate its delightful and delicate flavour; 
nevertheless, it seems as though the tongue were 
only applied to test the softness, and therefore the 
ripeness of the fruit. The tongue drawn to repre- 
sent (Fig. 12) that of the fieldfare may be taken as 
the typical tongue of a bird, The small triangular 
tongue of the ostrich, supported on its slender 
arch of bone, is given because of its singular shape 
and shortness. The length of the tongue has but 
little relation to the length of the beak. Thus both 
the pelican and the toucan have enormous beaks; 
but the former has a tongue as short as that of the 
ostrich, while that of the latter is very long. The 
tongue of the woodpecker is a living harpoon, 

In some reptiles there is evidence of a sense of 
taste, but it is doubtless inferior to that of higher 
animals. Thetongue of the chameleon, given in the 
engraving (Fig. 12), is of a curious shape ; and the 
mechanism by which it can be darted upon a luck- 
less fly is elaborate and interesting ; but its descrip- 
tion would be out of place here. In the toad and 
frog the tongue grows as the tail drops off. It 
sprouts from the inside of the lower jaw, and grows 
backward, so that its bi-lobed end lies free in the 
mouth, and can be filliped forward out of that’ 
cavity. This is also rather an organ of prehension 
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than of taste. But that a frog has some sense of 
taste may be easily shown by giving him the 
“dung-worm,” so good as bait. This worm exudes 
a yellow fluid, and as the frog tastes this his efforts 
to free himself from his food are sometimes most 
comical to behold. The forked tongue of the snake 
is familiar to everyone. Its reiterated protrusion 
and vibration have led the vulgar to consider this 
action as a threat, and to believe that it is the sting 
of the animal. It, however, has no such function. 
It may have some power of tasting, but it is more 
probable that it is an organ of touch; for this 
creature, limbless and covered with hard scales, is 
greatly in need of a means of feeling outward 
objects. 

Fishes’ tongues have seldom any soft parts, and 
cannot therefore be organs of taste. They are not 
unfrequently furnished with teeth. In some fish 
a cushion of soft substance, well supplied with 
blood-vessels, is found on the roof of the mouth. 

All the higher orders of mollusca have an organ 
to which the name of tongue has been given, and 
some authors have proposed to group together the 
head-walkers, belly-walkers, and wing-footed classes 
under one subdivision, calling them vdontophora, 
or animals which have a tooth-bearing tongue. 
This organ in snails (gastropods) bears transverse 
rows of teeth arranged in complicated and beautiful 
patterns, and is sometimes so long as to be called 
the lingual ribbon. As it is often used to file away 
shells before devourjng the animal contained with- 
in, its function must be considered as other than 
that of taste. 

The bee licks up its honey with a very complex 
tongue ; but as this member is composed entirely 
of a horny substance and stiff hairs, it cannot be 
used to taste the sweet compound elaborated by 
the flowers. An internal cavity to hold food 
during the time necessary to its digestion is so 
generally present in animals that it almost serves 
as a character whereby to cut them off from the 
vegetable kingdom. A prompting to fill this cavity 
is of course always associated with the organ; but 
whether that prompting is automatic, instinctive, 
or rational, it is difficult to say. A sense that may 
be pleasurable or painful seems to imply some 
power of reasoning to make it useful. A sense 
which is neither pleasurable nor painful may stir 
but a blind instinct. There is, however, a lower 
impulse to action than even this, in which both 
intelligence and sense may not be at all involved. 
When the contact of food causes the sea anemone 
to close its arms around it, and force them into its 
mouth, it is probable that sense is no link in the 
chain of causes of this act, but the whole process 
of ingestion is parallel to that part of the action 
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of swallowing which takes place in us after the 
senses have done their work, and the throat seizes 
the morsel of food and carries it down to the 
stomach by an involuntary act. Automatic and 
consensual acts are often as violent as those 
prompted by desire and reason, so that eagerness 
in feeding is no infallible evidence of taste in the 
lower animals. We abstain, therefore, from describ- 
ing those various and interesting organs which lie 
in such a relation to the entrance of the alimentary 
canal of snails, flies, bees, etc., as to have been 
called tongues, as though they were organs of sense. 


SPANIS H.—X. 


(Continued from p. 55.) 


DEFECTIVE VERBS. 
DEFECTIVE VERBS are those which are not em- 
ployed in all the tenses or persons. 
1. Soler, to be accustomed, is irregular, and 
seldom used except in the following tenses :— 


Inp. Present. Suelo, sueles, snele ; solemos, solels, suelen.— 
Imperfect, Solia, solias, solia ; sohamos, solfais, solfan. 


2. Yacer, to lie, is not often used in any other 
persons than the third persons singular and plaral 
of the present indicative, chiefly at the beginning 
of epitaphs :— 

IND. Present. ——, ——, yace; ——~, ———, yacen. 


3. Podrir, to rot, is seldom used except in the 
second person plural of the imperative, podrid ; 
and the third person singular of the imperfect 
subjunctive, podriria. 

When podrir is figuratively used in any other 
moods or tenses, it is to be conjugated irregularly 
in the same tenses and persons as servir, by changing 
the o of the verb-root into vw; as, pudriendo, rotting. 


IMPERSONAL VERBS. 

Impersonal verbs (or unipersonal verbs) are thore 
which are employed only in the third person singular, 
and having no subject, take 7¢ or there with them 
in English; as Jlwere, it rains; tronard, it will 
thunder; nieve, let it snow; hay, there is, or there 
are; habrd, there will be. 

1. Llover, to rain, is thus conjugated imper- 
sonally :— 

Inr. Past Partictple, Liovido.—Gerund. Lloviendo. 


Inp. Present. Llueve, it ratns.—Imperfect. Liovia, ft wes 
raining.—Perfect Definite, Llovio, it rained.—-First Future. 


Llovera, it will rain. 

2. Liueva, let it rain, is thus conjugated :—- 

Sve. Present. Llueva, t¢ may rain,—Imperfect. Lioviera, it 
would rain ; Noveria, tt should rain; Noviese, it might rain.— 
First Future. Si Noviere, tf it should rain. 

All the impersonal verbs are conjugated like some 
of the verbs whose conjugation has been already 


114 THE NEW 


given; thus, Zdover, it will be seen, is irregular, and 
is conjugated like mover in the third person singular 
of each tense. 

Haber and hacer are often used as impersonal 
verbs, and are in such cases to be rendered in 
English by the tenses of the verb tu be, as, hay, 
there is, or there are ; hace, it is. 


3. Haber, to be, used impersonally, is thus con- 
jugated :— 

Inv. Pust Participle. Habido.—Gerund, Habiendo, there 
being. 

Inv. Present. Hay, or ha, there is, or there are,—Inperfect. 
Habia, there was, or there were.—Perfect Definite. Hubo, there 
was, or there were.—First Future. Habra, there will be. 


4. ITaya, \et there be, is thus conjugated :— 


Sun. Present. Haya, there may be.—Imperfect. Hubiera, there 
aconld be; habria, there should be; hubiese, there might be.— 
First Future. Si hubiere, if there should ve. 

Hay, habia, and hubo are rendered in English 
sometimes in the singular and sometimes in the 
plural, according as a singular or plural noun 
follows: thus, hay wna muger que tiene calentura, 
there is a woman who has a fever; hay mugeres que 
no la tienen, there are women who have it not. 

Hacer, when employed impersonally, is to be 
rendered in English by the verb to be, as, hace, it 
is; hacia, it was; hizo, it was; hard, it will be; 
haga, it may be, etc.: thus, hace frio, it is cold ; 
hace mucho aire, there is much wind; hace luna, 
there isa moon; hace buen tiempo, it is good weather ; 
hace diez meses que ella murio, it is ten months since 
she died. 


5. Placer, to please, is used impersonally in the 
following tenses only :—~ 

Inp, Present. Place, it plecses.—Imperfect. Placia, it was 
pleasing. —Per fect Indefinite. Plugo, it pleased. 

Sus. Present. Plegue, it may please.—Imperfect. Plugiera, it 
would please; plugiese, it might please.—First Future. Si 
plugiere, if it should please. 

The persons of placer in the subjunctive are 
used only in these expressions: plegue, plugiere, or 
plugiese d Dios, may it, should it, or might it please 
God ; si me plugiere, if it should please me. 

There are some verbs that can be used in all the 
persons of the tenses, and also, at times, imperson- 
ally, as, es muy tarde, it is very late; es preciso, it 
is necessary ; ¢8 menester, there is necessity ; parece, 
it seems ; conviene, it suits ; basta, it is sufficient. 


- REMARKS ON THE SYNTAX. 
THE ARTICLE. 
The definite article is to be used before all 
common nouns taken in a general sense, and in the 
whole extent of their signification ; as— 


El ddio levanta rencillas, 
La caridad es paciente, 
Los hombres son mortales, 


Hatred excites strife, 
Charity is patient, 
Men are nortal, 
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If the noun be not taken in a general sense the 
article is not used; as— 


It is good weather. 


Hace buen tiempo, 
He is envious, 


Tiene envidia, 
The definite article is used before proper names 
of countries, states, and days of the week ; as— 


France is a beautiful country. 


La Francia es un hermoso pais, 
John will return on Tuesday. 


Juan volvera el Martes, 


The definite article is to be used before numerals 
indicating the day of the month or the hour of the 
day ; as— 


El scis de Enero, The sixth (siz) of January. 
A Jas tres de la tarde, At three o'clock tn (af) the afler- 
noon. 


The definite article is used before nouns indicating 
the rank, office, profession, or titles of persons 
when they are spoken of (but not when they are 
addressed) ; as— 


El General Brown es vatiente, 
La Sefiora Tranor no es pru- 
dente, 


The definite article (and not the indefinite, as in 
English) is used before nouns signifying a certain 
weight, measure, size, quantity, or number, when 
preceded by the price, and to specify time; as— 
At three dollars a (the) pound. 


At two dollars a yard, 
At (the) rate of ten dollars a 


(the) month, 

Instead of the definite article, the preposition por 
may be used after the price; thus, we can say, & 
tres duros la libra, at three dollars the pound ; or, 
& tres duros por libra, at three dollars per pound. 

The definite article is not used before a noun 
which denotes relationship or kindred of another 
noun, when a verb comes between them; as— 


General Brown is brave. 
Mrs. Vranor vs not prudent « 


A tres duros la libra, 
A dos pesos la vara, 
A razon de diez durus el mes, 


Mary is the sister of Jane. 


Maria es hermana de Juana, 
Paul is the son of the judge. 


Pablo es lnijo del juez, 
The definite article is not used before proper 
names nor before nouns in apposition, when not 
employed in n definite or determinative sense; as— 


Pablo, apéstol de los Gentiles, Paul, the Apostle ofthe Gentiles. 
Klos pecaron al Sefior, espe. They sinned against the Lord, 
ranza de sus padres, the hope of their fathers. 
The definite article is not used before numerical 
adjectives when they denote order or succession ; 
as-—— 


Tomo segundo, pagina sexta, Volume the second, page the 


sixth, 


Enrique octavo, Henry the Eighth. 


The cardinal numbers (and not the ordinal) are 
generally used when the number expressing the 
order or succession exceeds nine; thus, Carlos doce, 
Charles the Twelfth (literally, Charles Twelve), and 
not Carlos duodécimo ; tomo trece, volume thirteen, 
and not tomo décimotercio, volume thirteenth. 
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The titles of books, essays, chapters, or extracts, 
and the names of perjodicals, do not generally take 
the definite article before them (except when spoken 
of); as— 


Histéria de Espafia, The History of Spain. 
Gaceta de Londres, The Lowion Gazette. 


The indefinite article is not generally used when 
some portion of a thing only is meant, and when 
the adverb vo is used in the sense of not @ (that is, 
not any), Or no; as— 


Tiene calentura 
Ella tiene idea de comer, 


He has a ferer. 
She hus an idea of eating (t 
eat). 


Juan hace ruido, John makes a 1oise. 


The indefinite article is not used before two 
nouns, one of which, being connected by a verb to 
the other, shows the nation, relationship, rank, 
office, profession, or vocation of the latter ; as— 


John is a Frenchman. 

Churles is a printer. 

He found in him a futher anda 
a mother. 


The indefinite article is not used before a noun in 
apposition with another; as— 
Estéban, hombre lleno de fé, Stephen, a man full of fuith. 


The indefinite article is not used in the title of 
a book, chapter, or essay ; as— 


Juan es Frances, 
Carlos es nupresor, 
Hulldé en él padre y madre, 


Coleccion de los mejores au- A collection of the best Spanish 
tores Espafioles, authors. 


The indefinite article is not used before a noun in 
an ejaculatory phrase ; as— 


1 Que idea! j Que desgracia! What an idea’ what a migfor- 
tune ! 


The indefinite article is not used between an 
adjective and its noun ; as— 


Médio peso, half a dollar. Tan hermosa hija, so beautiful 
En tal tiempo, in such a time, a daughter. 


The indefinite article is not used before the words 
médio, a half; cien or ciento, a hundred; and mil, 
a thousand ; as— 


Cien hombres, a hundred men. Dia y médio, a day and a half. 


The indefinite article is not used after algo, some- 
thing, or nada, nothing, followed by the preposition 
de; as— 

Pedro tiene algo de poeta, 

The indefinite article can be used before (but not 
after) tal, such ; as— 

Tenemos un tal Pontifice, 


Peter is something of a poet, 


We have such a High Priest. 


The infinitive mood, being used in Spanish as 
a noun with a preposition before it, in the same 
manner that the present participle is in English, 
can take the masculine definite article before it ; 
as— 

El murmurar de las fuentes, The murmuring of the foun- 


tuins. 
Al ver el arbol, On seeing the tree. 
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The definite article is used before the adverbs 
mas, more, and ménos, Jess, to express the superla- 
tive degree of comparison ; as— 


Muria es la inas herinesa de las Mary is the most beautiful of 
mu geres, wWonle nA, 
The article is generally to be repeated before nouns 
which immediately follow each other, especially if 
they do not agree in gender; as— 


La prudencia y el valor del The prudence and the valour of 
Tey, ile Alag. 


The learner will find many exceptions to the 
above rule in the best Spanish writers. Thearticle 
must always be repeated in such cases when each 
noun is designed to be emphatic. When the word 
todo, all, sums up the several nouns, the article is 
not generally used before any of the nouns; as— 
Espafioles, Franceses, Ingle- 


ses V Aluericanos, todos son 
mortales, 


Spaniards, Frenchmen, English- 
men, cul Americans are ull 
mortal. 


The article 1s omitted in Spanish, as in English, 
before nouns taken in a partitive sense ; as— 


El carpintero ticne dinero, The carpenter has money. 


THE NOUN. 


AUGMENTATIVES, DIMINUTIVES, AND COMMON 
TITLES OF RESPECT. 


Augmentative nouns are such as are increased in 
the extent of their signification by the terminations 
-on, -ond, -azo, -aza, -ote. ‘Thus the words daga, 
dagger ; cuchara, spoon; fraile, friar ; gato, cat ; 
manga, sleeve ; muger, woman ; frente, forehead, can 
be rendered augmentative: as, dagon, large dagyer ; 
cucharon, large spoon, i.e., a ladle; frailon, fat friar ; 
gatazo, large cat ; mangote, large sleeve ; mujerona, 
stout woman ; frentaza, broad forehead. 

Diminutive nouns are such as are decreased in 
the signification of their primitives by the termina- 
tions -ico, -ica, -ej0, -eja, -ito, -ita, -eto, -eta, -illo, -illa, 
-uelo,-ucla. Thus, fraile, /riar ; capilla, chapel ; cu- 
chara, syoon ; batel, boat, can be rendered diminutive: 
as, frailecico, frailecito, frailezuelo, a little friar ; 
capilleja, capillita, capilleta, small chapel ; cucha- 
rica, cucharita, cuchareta, cucharillo, swall spoon ; 
batelico, batelejo, batelito, batelillo, Zittle beat. The 
terminations -velo generally and -illo sometimes, 
express contempt: as hombre, wan; hombrezuelo 
or hombrecillo, aw insignificant or contemptible 
dittle fellow. 

Adjectives are also frequently found used ina 
diminutive sense: as, poco, little; poquillo, poquitico, 
poquito, very little. 

There is also a kind of nouns composed of the 
name of some instrument or object and one of the 
terminations -azo, -aza, -ada, the compound word 
including in its meaning both the instrument and 
some effect produced by it: as, dardo, a dart; 
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dardada, a blow given with a dart ; cuchara, a apoon ; 
cucharazo, @ blow with a spoon; pluma, @ pen; 
plumada, a dash or stroke with a pen; mano, the 
hand; manotazo er manotado, a blow with the 
hand ; aldaba, a knocher ; aldabada, a rap with the 
knocker; and aldabazo, a vivlent rap with the 
knocker. 

When a noun with a singular termination denotes 
several persons or things, it is called a collective 
noun, or noun of multitude: as, turba, @ crowd ; 
vacada, a drore of cows. 

The ordinary titles of respect, corresponding to 
Mr. or Esq. in English, are in Spanish Sefor and 
Don ; and those corresponding to Madam and Mrs. 
are Sctora and Dofia; and Miss, Sefiorita. Don 
and Dofia never take the article before them, and 
can be used before Christian names only. Sefur 
and Don are often used together before the Christian 
name. <A few examples will show the manner in 
which these words are used :— 

El Sefior Blake es Americano, 


Mr. Blake ig an American. 
Don Diego Ticknor, me alegro 


Al Sefior Don Diego Harper 
to James Harper, Haq. 

Los Sefiores Don Juan Millon 
mucho de verle, "Mr. James y Don Pablo Surret, Messrs. 
Ticknor, I am very glad to John Millon and Paul Surret. 
gee YOU. Da una silla a Dofia Sarah 

El Beftor Ray ; LaSefiora Ray, Ray, give a chair to Mio. 
Mr. Ray; Mrs. Ray. sarah Ray 

LaSefiorita Mason, M 188 Mason, 


The article is never used before these titles, 
except when the persons are spoken of; of course, 
when persons are addressed, the proper title only is 
used ; as—— 


Buenas tardes tenga V. Sefio- 


I wish you a good evening, Miss 
rita Wilson, 


Wilson. 

Sefior, sefiora, sefiorita, sefiores, sefioras, sefioritas, 
also are used for sir, madam, miss, gentlemen, ladies, 
young ladies respectively ; as— 


Buenos dias, sefior, good morn- 


Buenas noches, sefiores, good 
ing, str. 


night, gentlemen. 

Seftor and sefora are used as an additional mark 
of respect before the name of a relative in such 
cases as the following:— 


¢ Como esta su sefior hermano? ¢Como esté su sefiora madre ? 
how ws your brother ? how is your mother f 


THE ADJECTIVE. 
AGREEMENT AND POSITION OF ADJECTIVES. 


The adjective must always agree in gender and 


number with the noun to which it belongs ; as— 
gaits Bo ure sabio, the wise Los hombres sdbios, the wise 
men, 


at mice sibia, the wise wo- Las mugeres sdbias, the wise 
man. womeit. 


Participles used as adjectives agree in gender and 
number with the noun to which they belong; as— 
a aa rey, the deluded Las engafadas criadas, the de- 


fyneen, luded fenuile servants, 
La engabaaa reina, the deluded 
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An adjective does not agree with the gender of 
the title of a person, but with the gender of the 
person to whom it is applied ; as— 


Su majestad esta enfermo, his Su majestad esta enferima, her 
muyesty %5 ull. muyjesty os tll. 
Nada, nothing, requires a masculine adjective; 
as— 


Nada hay limpio, There 1s thing pure. 


Two or more nouns in the singular require the 
adjective which belongs to them to be in the plural, 
and if the nouns are of different genders, the 
adjective must be in the masculine; as— 


Juana y Mania estan calladas, 


Lucia y Carlos estan cansados, 
Jane and Mury ure siient, 


Lucy and Charles are tured. 
When an adjective comes before or after two or 

more plural nouns of different genders, it must 

agree in gender with the noun nearest to it ; as— 


Buenos diccionarios y grama- Diccionios y gramaticas bue- 
ticas, good dictuwnaries and nas, good dictwnaries and 
GTAMIMUATS. J) MMATS. 

The Spanish Academy recommends that in cases 
in which an adjective is to be used with two or more 
nouns differing in gender and number, it would be 
better to use a different adjective of similar meaning 
for every noun, or an adjective which does not 
change its ending to form its feminine for the 
plural. 

The material of which a thing is made, as well as 
the country in which it is made or produced, are 
seldom used as adjectives, but as a noun preceded 
by the preposition de; thus :— 

Pufio de lana, woollen cloth. Hoja de plata, silver leaf, 


Cueros de Mejico, Afexican Cerveza de Londres, London 
hides. bee). 


The profession or dignity of a person may be 
qualified by an adjective derived from the name of 
a nation, or by a noun preceded by the preposition 
as above; thus :— 


General de Espafia, Spanish Mexvan 


General mejicano, 
general (general of Spu.). 


general, 

The title of the chief ruler of a country is not 
qnalified by an adjective expressing the nation, but 
by the name of the country, preceded by the pre- 
position; as— 

El rey de Espafia, the king of Bl ene de los Estados 

Sparn. nos, the president af the 
La reina de Inglateria, the United states. 

queen of England. 

Adjectives of both numbers and genders are often 
used as nouns, being in such cases preceded by the 
article; as— 


Los ricos, the rich (men). 


Un rico, a rich (man). 
Las ricas, the rich (women). 


Una riea, a rich (woman). 
Lvs doctos, the learned. 


The neuter article (as it is called) lo precedes 
adjectives in the singular number, used as nouns, 


SPANISH. 


when taken in a general sense, without reference to 
either gender ; as— 


Lo siguente, the following, i.e., 


Lo escrito, the written, ie, 
h that which follows, 


that which is written. 
Lo malo, the bad, 1.¢., that 
which 18 bad. 
Adjectives and participial adjectives are much 
oftener placed after the noun to which they belong 


than before it; as— 


Guardia avanzada, advanced 
guard, 


Hombre sabio, a wise man. 

Furor poético, poetical fury, 

In many cases it is left entirely to the taste of 
the writer to place the adjective before or after the 
noun to which it belongs, But cardinal numbers, 
adjectives' expressing some inherent or peculiar 
property, habit, or practice of the noun to which 
they belong, and adjectives employed as particular 
epithets with a proper name, are generally placed 
before the noun: so likewise adjectives accented on 
the antepenult ; as in these examples :— 


Una dulce fiescura, a pleasant La timida oveja, the tunid 


coolness, lwater, sheep 
Cristalina agua, crystalline Wl wn bicioan Setrerson: the am- 
La blancanieve, the while snow. bittous Jefferson. 

The above rule is liable to many exceptions. 
Indeed, no certain rules can be given for the position 
of adjectives. Attention on the part of the pupil 
to the practice of the best Castilian writers will 
prove the best means of teaching him the most 
proper arrangement for adjectives. 

Tanto, as much ; cuanto, so much : mucho, much ; 
todo, all; poco, little, are always placed before the 
noun. 

In some few cases the same adjective has a 
different meaning according as it is placed before 
or after the noun ; as— 


Cuenta cierta, a true (certain) Cierta sefiora, a certain lady. 
narrative. 


COMPARATIVES AND SUPERLATIVES, ETC. 


There are some irregular comparatives, as mayor, 
greater ; mejor, better ; menor, smaller ; peor, worse. 

As the superlative relative is formed by placing 
the article before the comparative, of course, el 
mayor means the greatest; el mejor, the best; el 
menor, the least ; el peor, the worst. 

There are some irregular superlatives, as mAximo, 
greatest; Sptimo, best; minimo, least; pésimo, 
worst ; infimo, lowest. 

There are some superlatives in -éstmo not regularly 
formed, as bonisimo, very good; novisimo, very 
new ; fort{simo, very strong ; fidelfsimo, rery faith- 
Jul ; sapientisimo, very wise : these being the super- 
latives of the adjectives bueno, nuevo, fuerte, fiel, 
sddbio, 

There are a few superlatives otherwise irregular, 
as paupérrimo, very poor ; misérrimo, very miserable; 
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integérrimo, very honest; celebérrimo, rery cele- 
brated ; salubérrimo, very salubrious ; libérrimo, 
very free. 

The superlative of the above adjectives can also 
be formed with muy, as muy grande, very great ; 
muy pobre, rery poor; muy bueno, very good, etc. 
And such as do not already end in -fsimo or -érrimo 
can have their regular form in -{simo, as malisimo, 
very bad ; poquisimo, very smad, etc, 

With political or other titles of dignity, muy 
before an adjective expresses somewhat less than 
the termination -ésimo affixed to it; thus, muy lustre, 
very illustrious, is less than ilustrisimo, most illus. 
triows. 

When a superlative relative follows the noun to 
which it refers, it is sufficient that the article be used 
before the noun, and not repeated before the super- 
lative ; as— 

Los Catalanes son los pueblos The Catalans are the most in- 
1nas industriosos de Espana, dustrious people af Spain, 

One noun can be compared with another in the 
same manner as adjectives; as— 


John 18 more (of a) child than 


Juan es mas nifio que su 
his grandson. 


nicto, 


In forming a comparison, in affirmative sentences, 
de is used instead of gue before an adjective of 
quantity or number, or before the pronouns what or 
that which, expressed or understood ; as— 


Juan tiene mas delo que nece- Mi Injo tiene mas de seis afion, 
sita, John has more than what = my son 18 more then ex years 
he needs. old, 


If the sentence be negative, de or gue may either 
of them be used before an adjective of quantity or 
number, or the pronouns what or that which ; as— 


M1 hijo no tiene mas que (or My son is not more than slz 
de) seis anos, yecirs old, 

When the adjective is placed after a proper name 
as a distinguishing epithet, such as “ Tarquin the 
Proud,” the article precedes it in Spanish as in 
English ; as— 


Alexandroel Magno, Alexander Guzman el Bueno, Guzman the 
the Great, (rood. 


Numeral adjectives of order form an exception to 
the above rule; as— 


Francisco Primero, Francis the Carlos 
Twe 


Doce, Charles the 
First. h. 


The preposition de is generally used after an 
adjective or participle which is followed by a noun 
expressive of the cause, manner, means, or instru- 
ment, and also after adjectives denoting distance; 
as-— 


Aguido de ingénio, sharp in Bajo de cuerpo, low in stature. 
intellect. Boto de punto, blunt at the 
Apuiado de médios, exhausted —_ point. 
in means, Curtido del sol, tanned by the 
ae de verdad, foreign to sun. 
truth. 


118 


THE NEW POPULAR EDUCATOR. 


Sordo de un oido, deaf with Ancho de boca, wide tin the 


one ear. 
Palido de miedo, pale with fear. 
Defectos communes de su ju- 
ventud, faults common to his 


youth, 


mouth (wide-mouthed). 
Angosto de manga, narrow tr 
the sleeve (narrow-sleeveil). 


The preposition in after a superlative is to be 
rendered into Spanish by de; as— 


Los mas adbios hombres del The wisest men in the world. 


mundo, 


Tanto, and not tan, is used before a noun in com- 


parisons of equality ; as-— 


Maria tiene tauta prudencia Mary has as much prudence as 


como Juana, 


Jane, 


NUMERALS. 


The numeral adjectives are divided into cardinal 
The cardinal numerals express num- 
bers, as, one, tnv, three ; and the ordinal numerals 


and ordinal. 


express order or rank, as, first, second, third. 
There are also some numeral nouns, such as the 


collective numbers, una docena, @ dozen ; una vein~ 


tena, a score; and the fractional numbers, la mitad, 
the half; un cuarto, a fourth. 
The following is a list of the cardinal and ordinal 


numeral adjectives :— 


CARDINAL NUMBERS. 


Uno, una, one. 
Doz, tuo, 
Tres, three. 
Cuatro, four, 
Cinco, five. 
Seis, siz. 
Siete, seven. 
Ocho, eeght. 
Nueve, neve, 
Diez, ten. 
Onee, eleven. 
Doce, twelve. 
Treve, thirteen. 
Catorce, fourtecn. 
Fae Jifleeir. 

iez y seis, sirteen. 
Diez y siete, seventern, 
Diez y ocho, eighteen. 
Diez y nueve, nineteen. 
Veinte, twenty. 
Veinte y uno,* twenty-one, 
Veinte y dos, twenty-two. 


Veinte y tres, twenty-three, 


Veinte y cuatro, twenty-four. 


Veinte y cinco, twenty-five, 
Veinte y seis, twenty-six. 
Veinte y siete, twenty-seven. 


Veinte y ocho, twenty-eight. 


Veiute y nneve, twenty-nine. 


Trejuta, thirty. 

Cuarenta, forty. 
Cincuenta, fifty. 

Mexenta, sixty. 

Netenta, seventy. 
Ochenta, eighty. 
Noventa, ninety. 

Ciento, a hundred. 
Docieutos, two hundred. 
Trecientos, three hundred, 


Cuatrocientos, four hundred. 


Quincientos, five hundred. 


ORDINAL NUMBFRS, 


Primero, first. 

Segundo, second, 

Tercero, third. 

Cuarto, fourth. 

Quinto, fifth. 

Sexto or sesto, sixth, 

Séptimo, seventh. 

Octavo, eighth, 

Noveno or nono, ninth, 

Décimo, tenth. 

Undecimo, eleventh, 

Duodecimo, twelfth, 

Décimo teércio, thirteenth. 

Decimo cuarto, fourteenth, 

Decimo quinto, fifteenth. 

Decimo sesto, sixteenth, 

Deciino séptimo, seventeenth. 

Décimo octavo, eighteenth. 

Décimo nono, nineteenth. 

Vigésimo, twentieth, 

Vigésimo primo, twenty first, 

Vigésimo segundo, — tuwenty- 
second, 

Vigesimo tércio, twenty-third. 

Vigésimo cuarto, twenty-fourth. 

Vigésitno quinto, twenty-fifth. 

Vigésimo sesto, tienty-sirth. 

Vigésimo septimo, — tiventy- 
seventh, 

Vigésimooctavo, twenty-eiqhth. 

Vigesimo nono, twenty-ninth. 

Trigésimo, thirtieth. 

Cuadragésiino, fortieth. 

Quincuagésiino, fifieth, 

Sexagesiino, sixtieth. 

Septuagésimo, seventieth. 

Octogesimo, eightieth. 

Nonageésimo, ninetieth, 

Centésimo, hundredth. 

Docenteésimo, two hundredth, 

Trecentésimo, three hundredth. 

Cuadragéntesimo, four hiun- 
Aredth, 

Quinyentésimo, five hundredth. 


* Sometimes found written as one word, as veintiuno, 


vetinidos. 


ORDINAL NUMBERS. 


Sexentésimo, siz hundredth. 
Septengentesimo, seven hun- 


1 
CARDINAL NUMBERS. 


Seiscienton, sit hundred. 
Setucientos, seven hundred. 


dreadth. 

Ochocientos, eight hundred, Der puentes me, eight hun- 
dredth, 

Novecientos, nine hund:ed. Nonagentésimo, nine hun- 
dredth, 


Mil, a thousand. Milésitno, thousandth. 


- 


KEY TO EXERCISES. 


Ex. 34.—1. This woman is called Mary. 2. 1t is believed. 
8. This wine is sold at three shillings a bottle. 4. You are 
deceived, 5. What books are used in that school? 6, The 
bottles will be filled with water, 7. All the city will be tilled 
With sinoke, 8. Here French is spoken. 9, The doors will be 
opened. 10. The houses are burned. 11, Here books are sold. 
12, The prophecies are fulfilled. 18, This man is called Peter, 


Ex. 35.—1. Aqui se habla el Frances, 2, Llamad, y se os abrira. 
8, Se dobla cl clamor, 4, 4Se usan plumas de oro? 5. Las 
botellas se llenaran de vino. 6. La casa se HNenard de humo. 
7. Se abriran las puertas. 8. Se cumple la profecia. 9. Las 
casas se quemaron. 10. Se abrio el libro. 11, Este vino ge 
vende 4 dos pesos la botella, 12, Se continuara la carta, 18. 
Se abrieron todas las puertas. 

2. The physician heats 
4. God loves those who 
6. The judge pardoned 


Ex. 36. -1. The father loves his sons. 
the sick, % We pardon our debtors. 
are good, 5. She fears the American. 
the man who robbed Peter's father. 7. My manservant slew 
his father. 8. I pardoned all my debtors, 9, Peter loves me 
like a brother. 10. We will visit the president to-night. 11. 
I will reward hitu who honours me. 


Ex, 87.--1. Honoramosaljuez. 2, Este juez no teme a Dios. 


8. Yo perdono & mis deudores, 4 Liamaron 4 los pintores, 
5. El medico sanard& & muchos enfermos. 6. Robaron & la 
muger @ quien recompensamos. 7. Honrad & vuestros padres, 
8 Te amo come i un padre, 9, Las sefiuras recompensaran & 
sus criadas. 


COMPARATIVE ANATOMY.—XII. 


[Continued from p. 60.] 


MOLLUSCA (continued). 
GASTROPODA. 


THE alimentary canal commences with a mouth 
armed with hard parts. ‘These are different in 
different creatures; but in all there is a fibrous 
plate, bearing teeth, placed on a cushion on the 
floor of the mouth. These teeth are usually 
directed backwards; sometimes the plate in which 
they are set is very long from front to back, the 
teeth being disposed in small cross rows set in 
parallel lines from one end of the plate to the 
other. ‘This is more especially the case in the 
carnivorous sea-snails, in which it is associated 
with a long extensible proboscis. In the land and 
fresh-water gastropods belonging to the order 
Pulmonata, the number in a cross direction is 
very great, but the lingual ribbon is much shorter. 
This tooth-bearing ribbon is set on a muscular pad, 
which can move it backward and forward, so that 
the little flinty teeth act as afine file. It is curious 
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that these teeth are composed neither of horn nor 
shell (CaCQs), but of silica (SiO,) or flint. They 
are, of course, liable to be worn away; but the 
ribbon is formed from behind as fast as it wears 
away in front; and in some species a considerable 
length of it lies coiled up in a sac or pouch, which 
stretches away from the mouth, ready to supply 
the place of the continual wear and tear. <A few 
examples of the pattern of the teeth are given in the 
engraving (Fig. 28), in which only onc transverse row 
of three different species is given. The mouth is 
very muscular, and has on its front and upper wall a 
broad horny jaw, which is flat, with a cutting edge 
directed downward. It is of various shapes, and is 
often toothed on its loweredge. In some sea-snails 
the mouth-cavity is furnished with a long trunk, 
which can be unfolded from within, and used to 
grasp objects while they are played upon by the file- 
like tongue. Inside these trunks there is sometimes 
a toothed circle or collar of pointed fangs, which 
very much strengthen the hold that the creature 
has on its prey. Jt is singular that this tooth- 
bearing tongue is found universally, not only among 
the gastropods, but also among all the higher 
orders of the Mollusca, so that some classifiers have 
associated these together as the Odontophora, or 
tooth-bearers, 

All the land, and most of the fresh-water snails 
have lungs, and belong to the sub-class Pulmonata, 
while the sea-snails have gills, and belong to the 
other sub-classes. Thus we sce repeated in the 
Mollusca the two different kinds of breathing- 
organs which are suited to aquatic and aérial life, 
which in the vertebrates are represented by the 
gills of fish and the lungs of the higher orders, 
from this we may infer that a gill is the necessary 
form of a water-breathing apparatus. 

The central organ, which aids the circulation of 
the blood, is situated in the typical gastropods in 
the partition or diaphragm, as it is called, which 
lies between the breathing-chamberandthechamber 
containing the viscera, It is always at the hind 
part of this, and receives the blood from the gills, 
or central vessel of the lungs, into a chamber or 
auricle. From this it passes through a valve to the 
more muscular ventricle, and is driven by this into 
a@ vessel which almost immediately divides into two, 
one of which goes forward to the mouth and foot, 
and the other backward to the liver and all those 
organs which are situated in the recesses of the 
shell or hind cavity of the abdomen. The blood, 
thus distributed by vessels, is said to escape from 
them into the general cavity of the body, and thence 
enters by wide openings to the veins which convey 
it to the gills or lungs. In the case of the lung- 
breathers it enters the diaphragm from behind, and 


119 


runs into two main vessels along the margins of 
this organ, and then sends off smaller vessels or 
sinuses towards the central vessel. In the Proso- 
branchiata the sexes are distinct; but in the 
Pulmonata and Opisthobranchiata the sexes are 
united in one individual, and the organs in the 
former are of very complicated and peculiar 
structure. 

The front part of the mantle-fold, which covers 
in the breathing-chamber, is thickened into a collar, 
and this is the instrument for secreting the shell. 
The shape and foldings of this edge of the mantle 
give rise, in the process of growth, to all those 
beautiful shells whose variety of colours and shape 
must be known to the reader. 

One of the characteristics of the gastropods is 
the immense amount of sticky mucus they are con- 
stantly exuding, which makes, in the Jand-slugs, a 
serious draught on their nutritive system. This is 
secreted by glands all over the skin, but also, in 
some species, by special larger glands on the back 
of the neck. 

The nervous ganglia, though they consist of 
the same elements as in the lamellibranchs, are 
gathered together so as to form a ring round the 
throat, situated at the narrow part just behind 
the buccal mass. The muscular system is almost 
wholly confined to the skin, except that a broad 
muscle arising from the lower part of the body runs 
to the head, and slips of this muscular sheet also 
go up to the tentacles, so that the tubular tentacles 
and eye-stalks are pulled into the body at the same 
time as the head is withdrawn. Inthe common snail 
the eye-tentacles are the longest, and are set highest 
on the head, while the lower pair is simply tactile. 
In many sea-snails there is only one pair of tentacles, 
the ends of which are feelers, while the eyes are set 
on the sides or bases of these. The eyes themselves 
are not highly organised, being little more than a 
nerve expanded in front of a disc of black pigment, 
and placed behind a transparent cornea. Lar-sacs, 
with round ear-stones in them, are found in many 
Gastropoda, 

CEPHALOPODA. 

This last and highest class of the Mollusca differs 
from the rest in containing animals with far higher 
powers of locomotion and perception than any of the 
others. The different species are, it is true, often 
very uncouth and grotesque in appearance, but 
probably the grotesqueness is due to the fact that 
they seldom come under our notice. 

The cephalopods are divided into two great divi- 
sions, called, according to the number of their gills, 
Tetrabranchiata and Dibranchiata. To the former 
belongs the pearly nautilus, whose shells are so 
commonly scen in naturalists’ shops, but which 
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belong to at most only twa species of animals. All 
the rest of this once numerously represented sub- 
class are fossil, The ammonites of the secondary 
period all give indications that they belong to this 





Nig. 85. CepHatopopa - I, Loniao, A DECAPOD ACETABULIFFRUS GFNUS, 
III, SucKER FROM THF ARM OF A Serta, Ic 
Sipt Virw oF THF GANGLIONIC Rinc OR CFNTRAL NERVOUS 


ARRANGEMENT OF THE ORGANS 
PISTON AND THE MUSCLES WHICH RETRACT IT. Y, 
System oF SEPIA. 


VI. Sipk View oF AN IMPFRFFCT AMMONITE, SHOWING THE NOTCHED SUTURE. 
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the two characters which, in conjunction, distinguish 
vertebrates from all other animals, These are gill- 
slits at. the sides of the neck and a central sup- 
porting axial rod or notochord. Some naturalists 
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II. Octorvs VurcaAri8 OPENFD TO SHOW THE 
TV. THF saAME IN BECTION, TO BHOW THE 


VIL. Front Vikw oF 


. to Nos. in Figs.—II. 1, 1, 1, 1, roots of the arms, which are ent short; 2, 


THE SAME. VIII. RESTORED BELEMNITE AND 1TS SHELL, 

2, mantle thrown back; 8, funnel, or 
locomotive pipe; 4, buccal mass; 5, crop; 6, stomach; 7, blind sac opemmg into the stomach; 8, imtestine ; 9, aris 5 
10, 10’, auricles ; 11, ventricle; 12, gill heart (there are two of these, but the left is concealed); 18, 18, ven cave—veins 
leading direct. to the branchial hearts; 14, spongy masses round ven cave supposed to be kidneys; 15, Ovary; 
16, 16’, oviduct ; 17, ascending anita, or main trunk. V. 1, supra-esophagenl ganglion ; 2, sub-cesophageal ganghon 
(anterior) ; 8, ditto (posterior); 4, 5, upper and under mouth gangha; 6, nerves in arms; 7, ditto to mantle; 6, ditto 


to eye ; 9, buccal mass ; 10, throat. 


division, and their variety of form and number— 
the number of individuals— which lived during that 
period is truly amazing. It is curious that, while all 
the ammonites have died out, the nautilus, which 
still exists, represents a genus which lived in the 
primary ages, long before the others came into 
existence. It is probable that no other genus, and 
certainly none so high in the animal scale, has had 
so prolonged an existence on our planet. 


VERTEBRATA. 

The comparatively young study of embryology 
has already effected many changes in the classifica- 
tion of animals, but none more remarkable than 
the revolution it has effected in our idea of the con- 
tents of the group Vertebrata. The sea-squirts and 
their allies, the floating Salpe and the beautiful 
Pyrosoma, in fact all the Ascidians or Tunicates, 
are shown to have had at some stage of their life 


indeed speak of the group as Chordata, and divide 
them into :— . 

I. Cephalochordata for Amphioxus, when the 
notochord extends into the anterior end of the 
body (xepadry). 

II. Urochordata for Tunicates, when the noto- 
chord is found only in the tail (oipa). 

III. Vertebrata, when the notochord becomes 
surrounded by vertebral rings. 


TUNICATA. 

We will commence by the description of a simple 
animal, such as may be found adhering to the under 
side of a rock near low-water mark. The outer form 
is that of an Eastern leathern bottle, with a pro- 
minent mouth at oneend ; butit is unlike this bottle 
in that it has another opening on the side a little 
below,the mouth. The mouth leads into a wide 
dilated throat, which occupies a large part of the 
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centre of the-bag-like animal, and is of a very 
peculiar structure. It has in its walls a series of 
slits which lead into a cavity directly communicating 
with the lower orifice. ‘The slits are very numerous 
and small, and their edges are fringed 
with cilia which continually drive the 
water from the central thioat to the atrial 
chamber, as the cavity is called. At the 
top of the throat is a circlet of tentacles 
which protrude into it, while at the bot- 
tom is an opening leading by a short 
cesophagus into a stomach, from which an 
intestine, twisted a few times, leads into 
the atrial chamber near its orifice. The 
remainder of the viscera, consisting of 
liver, heart, etc., are closcly united with 
the stomach at the bottom part of the 
sac. From one end of the heart a vessel 
runs off, and is continued as a capacious 
channel along one side of the sac-like 
throat, while another channel along the 
opposite side runs to the viscera, and 
through them to the other end of the 
heart. The two channels above-men- 
tioned communicate with one another by 
many transverse vessels, which branch in 
the membranous walls of the sac. Let us 
now consider the relation of these organs 
to the functions of respiration and aliment- 
ation. First, with regard to respiration. 
The cilia which fringe the slits are the 
prime movers of the water, by driving it 
from the inner sac into the chamber which 
surrounds it. This motion necessitates that 
a current should set ‘7 at the mouth, or end 
opening, and another owt at the anal or side 
Opening, and thus fresh water is constantly brought 
to the inner, or what may now be called the respira- 
tory,sac. In the substance of this sac the blood is 
constantly changed by the motive power of the 
heart, which, though a simple tubular organ, con- 
tracts at one end first, and by the successive 
contraction of its circular fibres drives the blood to 
one of the channels, and thence throngh the tissue 
of the sac into the other, and so, by way of the 
viscera, into its other end. It is peculiar to these 
animals that the current is occasionally reversed. 
After working in one direction for some time the 
heart remains at rest, and then begins to propel 
the blood in the other direction. Next, in relation 
to food, it will be seen that the current will bring 
with it many of those little creatures which are 
80 numerous in the waters of the sea. By some 
mysterions action, the cilia do not allow these 
particles of food to pass out by the slits, but propel 
them down towards the entrance to the stomach, 
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and so onward. The excrement is, of course, passed 
out at the anal opening by the current. When any 
obnoxious substance is introduced by the current 
of water, it is felt by the tentacles which hang 
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down inside the throat, and when this is the case 
the animal contracts the outer muscular coat so 
forcibly as to compress not only the atrial chamber, 
but also the respiratory sac, and so drives the water 
and the substance out again. This action has pro- 
cured for the simple tunicate the name of the Sea 
Squirt. 

Compound Tunicates do not differ much in struc- 
ture from the simple ones, but they are connected 
together in some instances by a stalk, through 
which the blood is driven from zooid to zooid. This 
is the case in the family of the Clavellinids. In 
the family called Botryllidz the separate zooids are 
only the products of a budding process, and though 
they are at first connected organically and always 
cohere, yet, when mature, the vascular connection 
is obliterated, and each feeds and respires for itself. 
In another family a multitude of zooids are united 
in a tube, one end of which is closed and the other 
open. All the mouths, or in-current orifices, of 
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these are outside the tube, and all the ex-current 
orifices inside, so that the current of water which 
passes into the tube, being compelled to pass out 
at one end, drives the whole animal along; these 
creatures differing from the foregoing families 
in being free and locomotive. Another free and 
locomotive family is characterised by what is 
called an alternation of generations. In these 
a solitary individual gives birth by budding to a 
whole chain of zooids unlike itself, and united to 
one another end to end, not, indeed, organically, 
but by simple attachment. These have their in- 
current orifices at one end, with a valve attached to 
them, so as to prevent the water escaping outward. 
When, therefore, the body is contracted, the water 
is driven out at the other end, and so contributes 
to the onward motion of the chain. Across the 
respiratory sac there is a band or ribbon stretched, 
and this is the main instrument of respiration. One 
of these creatures (é.e., one link of the chain) is 
represented in the engraving (Fig. 30, III.). Each 
zooid, or link, gives birth to one solitary form, un- 
like itself but like its mother, and so the so-called 
alternation of generations is completed. The pro- 
duction of the solitary Salpa is a true reproductive 
process corresponding to the rearing of a plant 
irom seed, but the production of the chain is 
analogous to the growth of a branch from a leaf- 
bud. 
VERTEBRATA. 

The Vertebrata are an extensive series of animals, 
which, though occupying earth, air, and water, and 
possessing wide differences in their general form, 
habits, and degree of intelligence, have yet certain 
characters in common by which the naturalist is 
enabled to classify them. On the very boundary 
line of the two divisions there is a little being which 
forms the connecting link between them, by par- 
taking of the characters of both: this is the lancelet 
(dlaphioxus lanceolatus), so named from its lanceo- 
late form. It is found in the European seas, 
especially the Mediterranean. Its respiratory or 
breathing apparatus is not unlike that of an ascidian; 
but it has a rudimentary spine and a spinal marrow, 
which are decidedly vertebrate. It is this spine or 
backbone which constitutes the principal feature 
in the basis of classification. Every animal in 
possession. of a spine, however rudimentary or im- 
perfect, must belong to this great division of 
Vertebrata. In proportion as the spine is found 
developed, so will be the other bones which com- 
plete the skeleton. Independently of these two 
characters, the Vertebrata are distinguished by a 
more highly organised breathing and circulatory 
apparatus. They possess a heart, and have red 
blood ; they have a*brain and spinal marrow; and 
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a corresponding increase in the development of the 
emanating nerves. They are provided with sensory 
organs, such as those of hearing, sight, smell, taste, 
andtouch. The anatomy of these several structures 
will be briefly reviewed under the respective sub- 
divisions of the Vertebrata. 

This grand division is subdivided into five great 
classes :—Fishes, Amphibia, Reptiles, Birds, and 
Mammals. 


FISHES. 


In accordance with the plan previously followed, 
we must begin our description with that class which 
presents the lowest organisation—namely, fishes. 
They are the most extensively distributed through- 
out the globe, and the most numerous and prolific 
of the whole division. Wherever water abounds, in 
the familiar pond, or in the rippling stream of a 
narrow brook, in lake or river, sea or ocean, there are 
floating tenants possessing an almost infinite variety 
of shape and size, from the little minnow to the huge 
shark. Man, the other extreme of the vertebrate 
kingdom, able to explore the waters at will, as he 
behoids the pond or lake whose gentle surface is 
scarcely ruffled, or the rugged waves of the mighty 
deep tossed to and fro in mountain masses, has 
begun to form some conception of the vast numbers 
of living beings situated bencath, listlessly enduring 
the one, or revelling delighted in the other. The 
great Pacific, with the lesser ocean the Atlantic, 
had been traversed by a living chain ages before 
adventurons and enterprising man first thought of 
connecting shore to shore by means of a sub- 
marine electric cable. 

The student may form a bare idea of their numbers, 
when informed that in the herring fishery off Lowes- 
toft, in 1854, nineteen millions were caught in that 
single season. 

It. will naturally be surmised fromthecircumstance 
of fishes being destined to live in so dense a medium 
as water, that their structure will indicate an espe- 
cial adaptation to this kind of life. Their bodies 
present the shape which offers the least resistance 
to the opposing fluid, being smooth, more or less 
flattened, or rounded, and tapering from the middle 
towards cither extremity. They have no neck, the 
head joining the trunk immediately. 

The body is nearly of the same specific weight as 
the fluid in which it is immersed. Forming an 
ornamental protective covering to the surface of 
the boly are numerous scales attached to folds of 
the skin, and overlapping each other by their free 
margins, like tiles on the roof of a house. These 
scales present a variety of shapes in different fishes ; 
and also of consistence, from a mere membrane to 
a strong bony plate. Some fishes have no scales. 


COMPARATIVE ANATOMY. 


Fishes generally move by means of fins, which 
serve the place of limbs in higher animals. The 
two anterior and posterior correspond respectively 
to the fore and hind limbs. ‘he anterior pair 
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along its whole length. It is composed, not of one 
single piece, but of anumber of segments connected 


together by means of a fibrous material. Each 
segment is made up of a number of parts. 
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are called the pectoral fins. They are invariably 

situated on the breast, immediately behind the gills. 

Those situated on the belly are called ventral fins. 

The single fins ae the dorsal (Fig. 37, III, 1, 2), the 

anal (4), and the tail or caudal fins (7). These fins 

are supported by filaments of more or less power 
and flexibility. he fins differ in their number and 
size, and also in the nature of the rays or filaments 
which support them. The pectoral or ventral, or 
both, may be absent ; or there may be no fins at all. 

We must now briefly review the principal internal 
structures in the anatomy of the fish. 

All fishes possess a more or less perfect skeleton, 
the chief element of which is the vertebral column. 

This occupies the axis of the body, and extends 


, alr-bladder; 8, cesophagus or gullet; 4, stomach; 4’, pyloric cerca; 
10, heart; 11, kidney and tuluary passage. 
6, feelers ; 7, caudal tin. 
4, lateral o1 transverse plocesses ; 5, agree -processes and arch ; 6, lemal processes and arch ; 
1, 1, Dianches of the branchial artery conveying venous blood ; 2, 2, branches of the brachial vem returning agiated 


5, f, intestine; 6, 
WII, 1, 2, the first and second dorsal 
V. 1, body or central piece; 2, RplMNous process ; 


The central piece (Fig. 37, V.,1) is named the body. 
It is shaped like an hour-glass, with the two extre- 
mities hollowed out into conical cavities, which 
sometimes communicate. Several processes project 
from the body. Above and below there are two 
small processes (5, 6), which soon unite together, en- 
closing arch-shaped spaces; afterwards continuing 
onwards as single processes. These are named 
respectively the upper and lower spinous processes. 
The upper arch lodges a portion of the spinal 
marrow ; the lower, the large artery of the trunk. 
Besides these there are two other processes (4, 4), 
the lateral or transverse, which project from each 
side of the body. The use of these spines is 
to give attachment to muscles, and afford them 
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leverage in producing the requisite movements in 
locomotion. 

There are other little bones which spring from 
the ribs and vertebree-—often very numerous, as 1n 
the herring. 
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ELEMENTARY POLITICS.—IL 
INTRODUCTION—THE STATE—DIFFERENT FORMS 
OF GOVERNMENTS. 

WE all have to hear a great deal about the political 
questions of the day. It is both our right and our 
duty to form opinions upon them. Most of us can 
do our part in deciding them. Every man in England, 
with very few exceptions, either has a vote or may 
expect to have it. Women cannot themselves vote 
in purely political matters; though in questions con- 
cerning local as distinct from central government 
a certain number of unmarried women are legally 
qualified to do so. But their influence on the votes 
of their fathers, brothers, husbands, sweethearts, 
may be immense. It is equally their duty, there- 
fore, to form opinions for themselves, and to make 
sure as far as they can that those opinions are right. 
It is, therefore, the business of all intelligent 
persons to try and take an interest in politics—to 
“take a side” in every election—if they can do so 
conscientiously, and to make up their mind accord- 
ing to the best information they have the time or 

opportunity to obtain. 

Now, any sort of discussion on political topics 
usually before long implies some reference to 
general principles. If we are discussing, for in- 
stance, the question of further restrictions on the 
liquor traffic, we shall probably ask, For whose sake 
is it proposed to restrict the sale of hquor: for 
the sake of the people who drink too much, or of 
the other people who are annoyed and injured in 
various ways by the terrible evils of drunkenness? 
If the former, is it the business of the Govern- 
ment to look after grown men, who ought to be able 
to look after themselves? If the latter, how much 
annoyance does it take to justify interference ? 
Both these alternatives raise a very important and 
very large general question—the proper relation of 
the Government to the individual and his rights. 

Or if we discuss the question of a closer union 
between the Governments of the British Colonies 
and that of Great Britain and Ireland, usually 
called “the Federation of the Empire,” the question 
at once arises, What are the general characteristics 
of the Federations we know, and can we apply them 
to the proposed urijon ? 

Many persons, again, hope that the Government 
will some day own all land and machinery, and 
direct all production. Some of them propose that 
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the Government shall obtain it gradually, by putting 
on a high “succession duty” at the death of its 
present owners. Of course the objection is made, 
But this would interfere with the right of bequest, 
which is one of the “rights of property”; surely 
a man, having acquired property, may claim to leave 
it to his relations or friends. 

Now each of these questions may raise a very 
lengthy discussion (1) as to the expediency, (2) as 
to the justice, of the measures proposed. With 
the expediency we are not here concerned. It can 
never be a matter of absolute certainty in any case 
which is the most expedient course to adopt. Nor 
when we come to practical proposals in politics can 
we be quite certain whether adherence to hard- 
and-fast rules of abstract justice may not do 
more harm than good—whether, in fact, the case 
in question may not be an exception to the rule. 
For we can never make a rule comprehensive 
enough to cover anything like the whole of the 
possible cases ; but we can lay down rough general 
principles of politics and government, based on 
observation of history. 

Our first question, then, may be, What do we 
understand by a State? And the best way of 
dealing with it will be to explain briefly how 
States have arisen in history. 

The earliest form of society with which we need 
here concern ourselves is the village community 
(see lessons in Political Economy, Vol. VIL., p. 209), 
a collection of households either related or supposed 
to be related by descent, cultivating land which is 
partly common property. It is true there are much 
more rudimentary forms of society, but their relation 
to the village community, the household and one 
another, is very obscure, and it is out of the village 
community that the State, properly speaking, arises. 
Let us suppose that instead of reading about 
village communities, we can visit one for ourselves. 
We shall find that it is usually governed by a 
Council of Elders, but beyond giving special orders 
(for the commencement of harvesting, for instance) 
and judging offenders, they have very little to do; 
for the life of the village is really regulated by 
the customs which have come down from past 
times. They have grown up gradually, perhaps 
are still growing, but the growth is not perceptible. 
Generally, the people of the villages are part of a 
tribe, and as such they go out to war and serve 
under their chief. War tends to strengthen the 
power of the chief: he gets a special share of any 
booty or conquered land ; the wariiors, in particular, 
support him; he extends his dominion; and so 
gradually military kingdoms grow up. But these 
kingdoms are not States, for this reason, that there 
is no regular legislative authority in them, The 
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chiefs do not make laws. They issue special com- 
mands to their subjects, and demand services 
of them—contributions in men and money; but 
otherwise they let them alone.” They do not propose, 
for instance, to alter their rules of inheritance, or 
their customs of marriage, or to interfere with their 
treatment of slaves or strangers. ‘The subjects, on 
their part, worship their own gods, usually without 
interference, and never dream of altering their 
traditional customs. These forms of civil society, 
including the great Assyrian and Persian Empires 
of antiquity, have been called “ tax-taking empires.” 

But in a few parts of the world a further develop- 
ment took place. Many tribes have hill-forts— 
temporary refuges for themselves and their cattle, 
should a stronger tribe ravage their country. We 
may see remains of such forts on some hill-tops 
in parts of England. In parts of Greece and in 
Southern Italy, these hill-forts became to some 
extent permanent abodes. Partly in Greece the 
change was connected with the introduction of new 
forms of worship which involved permanent temples, 
images, and other sacred objects; and these, of 
course, had to be kept out of the way of the 
enemy, because (the image being often confoundcd 
with the god) if they carried off the image, they 
would have the god too, and could doubtless in- 
duce him tofavour them. Then the class specially 
charged with keeping up the worship went and lived 
near the temple. Moreover, Greece, in particular, 
is very mountainous; there is abundant building- 
stone everywhere, and a hill can generally be found 
which is tolerably defensible, and yet has a spring 
of water somewhere near its summit, because higher 
hills are not far off. So, instead of the village, with 
its slight buildings and shifting cultivation, we get 
a@ permanent city, able to stand a siege. And the 
country being much cut up by mountains, and no- 
where very rich, it was not, like Egypt and Assyria, 
open toconquest. Great migrations there were in it, 
but these served rather to produce mixture of na- 
tional types and to advance civilisation. 

Moreover, the kingship, which was the product of 
warfare, soon died out in early Greece. The kings 
were not rich enough to keep up their retinue ; the 
state was so small that it could be seen they 
were not abler than the rest of the great nobles. 
So we find the rule of the nobles substituted for 
that of the king. We find even a more important 
change. As commerce progresses, and new residents 
come in, the descendants of these residents try to 
obtain equal political rights with the old. Gradually 
they succeed. Monarchy, the rule (nominally) of 
one hereditary king, has given place to aristocracy 
—the rule of a privileged class. The word means 
“the rule of the best”; and it is tolerably certain 
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that in very early times the ruling aristocracies of 
Greece weie physically and intellectually the best 
part of society. As wealth grew up, other people 
obtained the means and the leisure to rise to an 
equality with'the old citizens; then, too, the little 
wars in which these States are constantly engaged 
bring about a demand among the mass of the free 
population for a share of political power; so we 
reach democracy, the rule of the people in general. 

These democracies were all confined to single 
cities with a total population varying from 2,000 
or so to 400,000. They are marked by intense 
patriotism, combined unfortunately with bitter 
party spirit and personal hatred, which very fre- 
quently overpowered patriotic feeling. In all cases 
there was extreme jealousy of allowing power to 
any single person, and the bitterness of feeling be- 
tween classes was so great that the States were 
almost always on the verge of revolution, and many 
of them constantly undergoing it. It was only 
when these little cities lost their political import- 
ance—when the great military monarchies of Philip 
of Macedon and his successors arose, which kept 
them quiet and practically held them in subjeo- 
tion—that they became comparatively tranquil. We 
must not, however, imagine that in these cities 
anything like the whole of the adult male popula- 
tion had any part in the government. Not only 
were there many slaves (in Athens four or five 
times as many as the citizens), but there were 
many foreign residents. The journeymen artisans 
were mostly slaves; the foreign residents had 
nearly all retail trade in their hands. 

In Italy, however, one great city State, after 
passing through much the same order of constitu- 
tions as the Greek States described above, sub- 
jugated not only those States, but the rest of 
the civilised and much of the uncivilised world. 
But she did not incorporate these communities 
with herself, though she granted individual mem- 
bers of them membership of her own civic body, 
and sometimes did so to all the members of some 
one of them (Tarsus, the city of St. Paul, is a 
familiar instance). Her own political organisation 
was no longer adequate to govern her empire. 
Under republican forms, therefore, a single ruler 
was appointed, and though these forms were always 
more or less kept up, the office practically became 
hereditary, though the succession was very fre- 
quently interrupted. In theory, at the beginning of 
the Christian Era, the Roman Empire was primarily 
a collection of cities and their territory, Rome being 
the presiding city among therh. Some of these 
cities had certain permanent rights of self-govern- 
ment, others governed themselves with a greater 
or less degree of liability to interference from the 
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provincial governors sent out by Rome. Much of 
the territory held by Rome was regarded as too 
barbarous to be yet organised into self-governing 
communities, but cities were gradually founded in 
it. And the government of the whole body was 
vested in theory in the Roman people voting as 
one body (though soon after the Empire began 
this body ceased to meet), a senate or select council 
of them, practically appointed by the Emperor, 
and the Emperor himself, whose powers were in- 
geniously compounded out of those of the old civic 
magistrates, who continued however to exist in 
name by his side. 

But the local governments for various reasons 
gradually became weakened, and the Emperor, 
with his trained staff of civil servants (the like of 
which had never existed before), got more and 
more control over them. So that about five cen- 
turies after Christ we find that the Roman Empire 
is conceived of as one great State with one personal 
ruler, on whom the people have conferred the 
power of making laws for the whole, and who is 
also supreme judge and supreme head of the 
executive power. 

Now the Roman Empire fell—for many reasons ; 
chief among them because it was invaded by more 
vigorous peoples, and because, being impoverished 
by a bad system of taxation, it had not the 
resources to resist them. These people (in the 
West) were organised very much as the earliest 
Greeks had been, and as the Macedonians were 
before they conquered Greece, in semi-feudal 
military monarchies. These had originally been 
organised in clans, some of which were supposed to 
be nobler than others, and in each of which there 
were several grades in rank, and a marked dis- 
tinction between noble and non-noble families ; 
and each clan had a hereditary chief who generally 
led itin war. But as clans and the tribes which 
composed them got more into the habit of com- 
bining for war, they took to electing regular 
leaders; and as the successful leader got special 
privileges and a special share of the booty and 
land captured, he gradually became wealthier than 
the rest of the people, and rose above them. ‘Then 
his special friends or “ companions ” in war (known 
in the history of our own forefathers as gesitis) 
acquired a certain precedence from association 
with him and participation in his victories, and he 
rewarded them with grants of land and posts of 
honour in his household. And his leadership 
gradually became hereditary, and of course the 
more war there was the more the power of the 
commander-in-chief was strengthened. Morcover, 
as his dominions increased, he granted out parts of 
it to his “companions” to rule on condition of 
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acknowledging their subjection to him, or “ doing 
service,” and sometimes no doubt neighbouring 
potentates who were not so strong staved off a war 
by accepting the same position. This holding of 
land on condition of service is the essence of 
feudalism ; it is partly based on the land tenure of 
the primitive village community (see lessons in 
Political Economy, Vol. V1I., p. 209), and partly on 
practices known to Roman law. These subordinates 
or vassals (also called “ feudatories”) made similar 
grants to their own “companions,” and so we find 
a regular gradation throughout a feudal State 
from the king to the lords of manors. 

Now this king was not despotic by any means, 
His feudatories had a great deal to say to his 
action. Indeed, he consulted some of them—the 
“wise men” of the nation—on all important 
steps; and the contro] of the action of the king 
and his “elders” or ‘“ wise men” ultimately rested 
with the assembly of all free men of the nation. 
But as most of these could not attend the assembly 
regularly, its control gradually declined. More- 
over, his chief business was not to legislate or to 
carry out administration, but to conduct wars, and 
to judge or arbitrate between his subjects, more 
particularly his most powerful vassals. Moreover, 
by tradition. he could only tax his subjects with 
their express consent. In most Continenta] coun- 
tries a custom grew up of calling together repre- 
sentatives of different classes of these subjects— 
the “ Estates of the Realm,” that is, the nobles, the 
clergy, and the commons—to grant supplies of 
money and deliberate on matters of importance. 
But these were generally summoned only when the 
king found it convenient. In England, when the 
misgovernment of Henry III. drove the nation to 
revolt, Simon de Montfort summoned the first Par- 
liament, practically as a check on the king, and it 
soon divided into two Houses and sat more regu- 
larly than most Continental Parliaments, The 
clergy, too, retired from it to assemblies of their 
own, which survive in the “Convocations ” of the 
provinces of Canterbury and York. Unlike the 
Continental assemblies, there was no sharp division 
into estates, because the bishops sat amongst the 
lords, and there was not (as on the Continent) a 
distinct order of nobility: the younger children 
of a peer are commoners. Indeed, the distinction 
of “estates” was so soon lost in England that men 
came to think (as some still think) that “the 
three Estates of the Realm” were King, Lords, and 
Commons. Moreover, there is much greater con- 
tinuity between this Parliament and the earlier 
“assembly of wise men” and “assembly of free- 
men” than is traceable in most Continental king- 
doms. 
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We find then that the old feudal monarchy ir 
which the power of the king was limited by that of 
his chief vassals passes into the monarchy with 
estates or orders limiting the power of the crown, 
and with some form of representative government. 
But now (at any rate in England, France, Spain, 
and Scandinavia), another change took place. The 
kings strengthened their power at the expense of 
the nobles. In England this process was to a 
great extent brought about by the Wars of the 
Roses, in which many of the old noble families 
were extinguished. Moreover, lawyers had from 
quite early times applied to all kings doctrines 
that they found in the Roman law-books about the 
powers of the “Prince” er Kirst Citizen, which 
was the chief title by which the Roman Emperor 
was known to his subjects. So we find it held 
that “what the Prince decides on has the force of 
law, because the people have transferred their 
power to him,” and “all the land of the nation 
ultimately belongs to the Prince; the people have 
surrendered it to him and received it back as a 
sort of tenants.” In Italy, too, writers like Mac- 
chiavelli familiarised the world with the notion 
that the ruler, simply in his own interest, might so 
organise the people through his officials as to 
increase its wealth and power to pay taxes, and so 
enable him to prevail over other States. Moreover, 
the attributes of the Kings of Israel and Judah 
were attributed by ecclesiastics to the kings of 
their day. One result of all this was the patriarchal 
theory of monarchy, which the Tudors and Stuarts 
attempted to carry out in England, and which was 
successfully put into practice in France, Spain, 
and some States of Germany. According to this 
all power was vested in the person at the head 
of the State, and he was bound to treat his 
subjects as a father treats his infant children— 
providing for their good without reference to their 
likesand dislikes. This theory in many Continental 
countries lasted on into the present century, and 
though in all of them except Russia the people 
have a very considerable share in the government, 
the view usually taken is, that the people have 
tacitly ceded their powers to the king, who has 
granted some of them back again, defining the grant 
and the way the powers are to be exercised in 
a written constitution. Several kings of European 
States granted constitutions after the overthrow 
of Napoleon in 1814, and revoked them a few 
years afterwards, but they have since been re- 
stored. 

In England, patriarchal monarchy, which was 
never quite established, received its death-blow 
when James II. fled to France. The theory of 
“an original contract between king and people,” 


which historically had not much more basis than 
the patriarchal theory, was applied to justify his 
deposition. The people, it was said, had contracted 
together to set up a Government to protect their 
lives, liberty, and property; and had contracted 
with the king, the head of the Government, to carry 
out their purposes. If he imprisoned or taxed them 


‘without due cause, he broke his contract and they 


mit turn him out. So the throne was declared 
vacant and offered by Parliament to William of 
Orange, and the succession afterwards settled by 
Act of Parliament on the descendants of Sophia, 
granddaughter of James I., who had married the 
Elector (or reigning Prince) of Hanover, so that 
our present Reyal Family hold their position by 
Act of Parliament. 

Now it is to this patriarchal monarchy that we 
owe some of the leading features in our idea of 
the State. We conceive the State as a body of 
persons living on one territory—generally of con- 
siderable extent—and ruled over by a supreme 
authority (technically called the Sovereign), whose 
commands each member of the body is bound to 
obey. But we regard the supremé authority as 
consisting not of one individual, but of one or 
several groups of people, and we conceive that they 
derive their authority from the will of the bulk of 
the male adult population, or, at any rate, that they 
rule with its consent, whether formally expressed or 
tacitly understood. Here, the “social contract” 
theory has affected our views. And we regard it 
as carrying on its work by means of trained officials 
(technically called a bureaucracy), appointed by the 
head of the executive power, and as governing 
according to certain principles either expressed in 
the laws or generally understood. (Indeed, Sir 
Henry Maine has said with a good deal of truth 
that a modern democracy is very like a last-century 
monarchy upside down: there is the same sort of 
administration through trained officials, only the 
power of the machine is supposed to come from 
the people instead of the king. This, however, 
quite overlooks local government.) We shall return 
to these conceptions later. Here we may notice 
that they are all to be found in germ in the theories 
of the Roman lawyers before mentioned. The notion 
of the Sovereign is, te a great extent, derived from 
the absolute monarchies we have described. The 
first modern civil service was that of these mon- 
archies; the notions of the multiple character of 
the Sovereign and of the constitution are partly 
suggested by English history, partly by the theories 
of a social contract, to which we have referred. We 
must, however, here notice the growth of popular 
government, or democracy. 

When the English colonies in America separated 
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from England, they established Republican govern- 
ments, which may be concisely described as govern- 
ments in which the power was ultimately derived 
from the bulk of the male population, and the 
members of the Government were elected by them 
for short terms. In structure these are very like 
the English constitutional monarchy, with written 
constitutions, and with elective heads substituted 
for kings. Shortly after rie conclusion of the war, 
these joined together into a federal union, with a 
central Government, to which each State transferred 
certain of its powers (suchas that of deciding on war, 
coining money, and levying customs duties), retain- 
ing the rest. These institutions were really derived, 
to a great extent, from England, modified, however, 
by the “ social contract” theory and notions derived 
from the study of the democracies and of the one 
great federal union of antiquity, the Achzan League. 
In all cases they closely resembled the English con- 
stitution of that time, with an elective head put in 
the place of the hereditary king, and two houses of 
the legislature, both, however, elected by the people. 
But the suffrage was not by any means “ manhood 
suffrage,” but was dependent on a rather high pro- 
perty qualification and some length of residence. 
The makers of these constitutions were strongly 
impressed with a doctrine derived from the study 
of the English constitution—that the three great 
powers of government, the Legislative, the Execu- 
tive, and the Judicial (that of law-making, that of 
carrying out the laws, and that of judging when 
the laws have been broken and, as far as possible, 
setting matters right again) should be confided to 
different sets of persons, as far as possible, and 
that one set should keep the other in check. More- 
over, many of them were strongly impressed by 
their Puritan training with a belief in the natural 
depravity of man. So they contrived elaborate 
devices to limit and regulate the action of the 
various departments of government; and this 
system of “checks and balances” still marks the 
Constitution of the United States. 

England at the end of the last century was held 
up to Continental nations by writers on political 
science as a model of freedom and good govern- 
ment. Though this was far from being the case 
absolutely, yet in comparison with all other great 
States of the time, there is no doubt that she was 
s0. In England alone was there any approach to 
freedom of speech, or of the Press or of thought; 
Englishmen alone were free from arbitrary arrest 
or police interference ; there was far less oppression 
of one class by another, far less severe or arbitrary 
taxation, than in any Continental State; and there 
was a system, though a very imperfect one, of 
representative government. After the overthrow of 


Napoleon, therefore, attempts were made to copy 
the chief features of the Constitution of England in 
various European countries; and it may be said 
that every existing monarchical constitution of 
Western Europe, and the present Constitution of 
Republican France, owes its leading features to 
the British Constitution. 

One leading feature of this century, then, has 
generally been the introduction of constitutional 
monarchy. Another has been the general tendency 
towards the strengthening of the popular element 
in that monarchy; the mass of the people have 
gained very much in power, relatively to the rest 
of the State, in the last forty years, as the middle 
classes generally did in the thirty or forty years 
previous. Still another feature—far more important 
on the Continent than in England—has been the idea 
of nationality, which, as we usually find it, takes the 
form that all the people who speak one language 
are of one race, and ought to form one State. This 
idea dates from about the beginning of this century. 
It is to a great extent the product of the scientific 
study of language and history, which hardly began 
before that time; and it has been often applied 
mistakenly—for very frequently contiguous peoples 
of different races have come to speak the same 
language, and, though they have partially no doubt 
intermarried, have not by any means blended into 
one race. Many of the people in Eastern Prussia, 
for instance, speak German, but are Slavonic by 
descent. But acommon language implies a common 
literature, and that involves community of ideas, 
and a much greater likeness in character and spirit 
than would otherwise be possible. The two great 
nations which have been united under one Govern- 
ment in this century are Germany and Italy. In 
each case the desire for political union has been 
kept up by the fact of there being one common 
language and literature. 

It must be remembered, however, that there may 
be “nations” with a strong national feeling, but 
with no common language. There are four lan- 
guages spoken in Switzerland, three of which may 
legally be used in the Parliamentary debates, yet 
the Swiss are irttensely patriotic, and have not 
the slightest desire to break up and join France, 
Germany, or Italy respectively. It may be said 
that the spirit of nationality may arise from various 
causes—union under a popular Government may be 
one, community of language may be another; and 
the latter has been more generally important in 
the present century. But—since races are very 
mixed—we must be specially careful not to explain 
peculiarites of national character by reference to 
“blood” or “race.” Probably certain types of 
character are liked in a nation, and imitated—just 
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as they are in aschool. That this may be possible 
there must be much intercourse, and for this a 
common language is all but indispensable. 


COMMERCIAL CORRESPOND- 


ENCE.—IX. 
[Continued from p. 78.] 


48.— FoRM OF ENGLISH CHARTER-PARTY.* 


Lonion 
It is this day mutually agreed between 
masterofthegoodship .... . of 


of the measurement of tons or there- 
abouts, now lying in the harbour of and 
. . & Co. of merchants; that 
the said ship being tight, staunch, and strong, and 
provided with a sufficient number of mariners, and 
every way fitted for the voyage, shall sail with the 
first fair wind and weather that shall happen after 
the next, from thesaid port of . 
with the goods and merchandise of the said 
. & Co. their factors and assigns, on board, 
to the port of and there unlade and dis- 
charge the said goods and merchandise (the said 
ship shall then proceed forthwith to the port 
of . . . . oras near thereto as she may safely 
get, and there take on board a cargo of 
the property of the said & Co., their 
factors and assigns, and shall there return to 
the port of With the said cargo) in 
the space of months, limited for the 
end of the said voyage, the act of God, the Queen’s 
enemies, fire, and all and every other dangers and 
accidents of the seas, rivers, and navigation of 
whatever nature and kind soever excepted, In 
consideration whereof the said & Co. 
for themselves, their executors, and administrators, 
do hereby covenant and agree well and truly to pay 
or cause to be paid unto the said ... . his 
executors, administrators, factors, or assigns, for 
the freight of the said ship and goods the sum of 
4 (or per ton one-half in cash 
on ‘the delivery of the first cargo in the port 
of . . . . . and the remaining half in cash 
. days after the unloading and right 
delivery of the aforesaid cargo of in the 
portof . . - ), and also shall and will pay 
for demurrage, if the said demurrage shall be by 
= default of the said & Co., the sum 


per day. 


* The student will note the difference between the English 
and French and German forms of the Charter-party. The 
latter are not mere translations of me former. 
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In witness whereof we have set our hands and 
seals. 
(L. 8.) Sete Se 
(L. 8.) & Co. 
49.—ForM OF FRENCH CHARTE-PARTIE. 


Londres . . 
Je soussign6é demeurant a ‘ 
capitaine et maitre aprés Dieu, du batiment . 
nommé .. . de du port de 8 
tonneaux ou environ, actuellement & bien 
étanché, gréé, équipé, et en état de naviguer, re- 
connais avoir frété mon susdit batiment a vous 
Monsieur aussi soussigné, négociant, 
demeurant & pour me rendre incessamment 
avec mon susdit batiment a et y recevoir 
& mon bord, dans le temps ci-aprés stipulé, ma 
pleine et entiére charge de et autres 
marchandises énoncées, par votre signature, pour, 
aprés avoir regu mes expéditions définitives de la 
douane, et signé mes connaissements, et du premier 
temps convenable, partir, Dieu aidant, pour me 
rendre en droite route & lieu de ma 
destination et décharge et aprés mon heureuse 
arrivée au dit lieu, et avoir livré fidélement les mar- 
chandises de mon chargement aux correspondants 
de Vaffréteur, ou aux porteurs des connaissements 
(sauf les risques, perils et fortunes de la mer, dont 
Dieu nous garde), il me sera par eux payé comptant, 
ou au porteur de mes ordres, au lieu de ma décharge, 
pour mon fret, en espéces sonnantes, et non autre- 
ment, la somme de francs et 
francs de chapeau par chaque tonneau composé de 
mille kilogrammes. 
Le capitaine sera libre de charger & bord de son 
navire a. 4 pour compte de son armateur, 
sans que pour cela ]’affréteur puisse lui donner moins 


de . . . .  kilogrammes ci-dessus spécifiés, s’ils 
lui sont nécessaires. 
J’accorde jours courants de planche 


pour mon chargement, et . jours courants 
pour mon déchargement. 

Ce délai expiré, il me sera payé, en espéces 
sonnantes, la somme de francs par jour 
de retard, et ce, jour par jour, soit pour charger, 
soit pour décharger. Les avaries grosses (dont 
Dieu nous garde) seront réglées et payées suivant 
les us et coutumes de la mer, au lieu de ma décharge. 
Tous les frais et droits relatifs 4 la cargaison seront 
supportés par le sieur affréteur et con- 
signataire ; et ceux concernant le navire, par moi, 
capitaine. La cargaison sera mise a bord, et laa 
de méme aux frais et risques du sieur 
affréteur et consignataire. 

Pour l’accomplissement des présentes clauses et 
conditions d’affratement, les parties contractantes 
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engagent mutuellement tous leurs biens présents et 
futurs, spécialement le sieur affréteur, 
la cargaison a charger ; et le capitaine, son navire, 
agrés et apparaux, 

Aux susdites conventions, moi affréteur 
soussigné, je promets de faire effectuer le charge- 
ment et déchargement sus-mentionné. 

Fait et sisné de bonne foi, sous Jes seings des 
parties et celui du courtier vers qui le présent 
original reste déposé, pour en délivrer expédition 
& gui de droit le treize mil 
huit cent La minute demeurée en nos 
mains est signée 

Pour copie conforme 
Courtier juré. 





50.—FORM OF GERMAN CHARTE-PARTIE. 


Charte- Partie 
gcfcloffen urd ee givifeben 
Herve. ww. alé Befrachter cinerfeité, und 
Capitain 
frbrend bas ee di BS YE eS 
gro ald Gerfrachter anrcererfeits 


auf felgenre setuiguiigen: 

1. Gapitain 
fein ermabntes Schiff in stitute feetihdptugean Stante, a ber 
beftimmten Reife vollftdntry ausgeriiftet und bemannt, unt mit 
gchirigen Payieren verfchen zur freien tnd alleinigen Dispofition 
re Herr Befrachter , (ere Kazitte und ven ‘ndthigen Raunt 
fir tie Befagung und zur Bewabhrung ter Tane, Segel und 
Schiffe- Provifion ausgenommen) und varf cr fir Mremanvd 
anter8, ohne Zuftimmiueng te felben, cintge Witer laren, ber 
Verluft ver Frat rafir. 

2. D Herv Befrachter verpflichte fic) ragegen, tas 
befagte Schiff . gut belaren, und 
fegelt ter Gapttain fogleich iad) cahaliities Abjertigung mit 
erftem giinftigen Winre und Wetter 

3. March, Gort gebe, glictlicer Anfunfe am Rifehplage. und 
Nach gutcr und getreuer Lieferung ver Laing (terod) haftet rer 
Gapitain fiir feine Seegefahr nod) Seefdharen), D 
Here Befrachter verbunten, rem Capitain ober an reffen 
Oreve rie ftipulirte Fracht Prompt und 
unmweigetlicdy gu begablen. 3m Fall einer Avarie Ertravreinaire 
wird ticfelbe nad See-Ujance regulict und getragen. 

4... . « « age feftgefest, welche 
fhren Anfang nehmen, Tages hernach, wenn rer Garitain 
aum bereit fic) gemeltet. Wiirre cr tiber bie oben 
bemertte Zeit aufgehalten, fo follen ihm fiir jeren Ubertiegetag 

F . Vag flie Tag vergiitet und begablt werren. 

. Die Ladung wird dem Gapitain foftenfret 
an poe gebract und wieter foftenfrei abgebolt, 
wogegen terfelbe fein Schiff an bebhirige Plage legen mus, wie 
bie Tiefe te6 Wafers e6 erlaubt ; etrwwaige Lcichterfoften find fitr 
Redhnung te Here Wefrachter. Das Garnier liefert ver 
Sapitain. 
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6. Gtvaige Schiffeunfoften in . . . . (Avarie- Kalle 
auggenommen) werven tem Gaypitain & Gonto ter Frat franco 
CGemmiffion und Zinfen gegen Begahlung ter Uffecurransfpefer 
von Herr Befrachter Correfpontenten vorgefeheffen. 

7. Dev Gapitain geicynet tie Ecnnoffemente in Bezug auf vie 
Gracht wie fle ifm vergelegt werren, ohne werer Vortheil nod 
MNachtheil von viefer Sharte-Partie gu haben und valerirt vie 
ctivnige Mebhr- orer mace fie Recnung te Herr 
Weradhter 2. rn ae ete 

8. Un ven Zottytagen wird tie vatung’ sie “ Herr 
Befrachter, und tas Sanff von tem Gapitain clarirt und 
vergollt. 

Vir tie getreue Srfillung riefer Gharte- Partie verpflichten 
fic) beiterfeitige Gontrabenten mit ibrer Habe und Wiatern, 
mébefonrere ftellt rer Gapitain fein Schiff mit Zubehir, fowie 
d «Serr =—- Befrachter dre ganye Qadung gum Pfante. 

Gon riefer ChartePartice . . . . . anégefertign und 
von ten Gontrahenten eigenbintig unterfdrieben. 

So gefdhehen . . 





51.—ORDER FOR PAYMENT AT SIGHT. 
5,000 Frs. Marseilles, May 15th, 1892. 
At sight, pay to M. Chartier or order, the sum of 
Five Thousand Francs, as per advice of 


Louis LEMAIRE. 
Mr. Perrin, Merchant, Paris. 


Bon pour Frs. 5,000. 
Marseille, le 15 mai, 1892. 

A vue, payez & M. Chartier, ou & son ordre, la 
somme de Cing Mille Francs, valeur recue, ae vous 
passerez suivant l’avis de 

LOUIS LEMAIRE. 


A M. Perrin, négociant a Paris. 


Marfeille, 15. Mai, 1892. 
Bei Sit jablen Sie an Herrn Chartier over Orrer rie 
Summme von flinftaufend Sranfen, laut Avié von 
fé. 5,000. Louis Lemaire. 
Herren Kaufmann Perrin, Paris. 





52.—LETTER ENCLOSING INVOICE OF GOODS. 


Gentlemen,—We beg leave to advise you of our 
having forwarded the goods ordered as follows :— 
. lb. gross weight,..... which 
please to receive, crediting us as per invoice here 
enclosed for the amount of ....... (ete.) eyes re 

For balancing this sum we have drawn on you 
BE sccm e aece month datetotheorderof........ 
which please to accept. 

Hoping that the goods sent will be to your full 
satisfaction, and trusting to be favoured with your 
further orders, 

We are, Gentlemen, 
Respectfully yours, 
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Messieurs,—Nous avons le plaisir de vous faire 
part de l'expédition des articles que vous avez bien 
voulu nous commander, savoir: 

IM estore are quintaux...... fi AIVTOR 2 oo ies 
poids brut........ qu'il vous plaira de recevoir 
pour nous en créditer le montant, selon la facture 
ci-incluse de ( etc.)...... 

Pour balance desdits objets nous avons disposé 
sur vousa..... mois de date a l’ordre de...... 
auquel il vous plaira de préparer bon accueil. 

Espérant que notre envoi sera & votre entiére 
satisfaction et vous priant de nous continuer vos 
commandes, 

Nous avons l’honneur d’étre, Messieurs, 

Vos obéissants Serviteurs. 


Mir erfauber uns Bonen mitgutheilen, tas wir folgente 
Waren an Bhre werthe Arreffe Shrem BWuftrage entfprechend 
abgefanrtt haben : 


ee a RKiloe grop........mit......... taut 
einfiegenter Factura yu unferen Gunften. 

Zur Ansglerchung rrefes Betrages haben wir... .. Monate 
rato, Orrer 2... auf Sie geogen, und empfehlen unfere 


Gntnahine Ihrem gitigen Sdhube. 

Su ter Hoffnung vag riefe Waren Shren vollen Beifall 
haben werten, fehen wir Ihren wweiteren WAuftragen gerne 
entgegen und geichnen, 

Hochachtungsvoll. 


_—_— 


53.—ForM or ENGLISH BOTTOMRY BOND. 


Know all men by these presents that I 
master of the ship or vessel called the ; 
of and belonging to the port of . . . . am 
held and firmly bounden unto of the 
town of Kingston-upon-Hull, merchant, in the sum 
of .. . . of lawful money of Great Britain 
and Ireland, to be paid to the said . . . . his 
executors, administrators, or assigns, or his or their 
lawful attorney or attorneys, for which payment to 
be well and truly made I bind myself, my heirs, 
executors, and administrators, goods, chattels, and 
effects firmly by these presents. 

Dated at Kingston-upon-Hull aforesaid this . . 
day of in the’year of our Lord 

Whereas the good ship or vessel called the 
of Belfast, of the burthen of 
or thereabouts, whereof the above bounden 
is master, is now about to sail from the port of 
Hull in the kingdom of England, laden with a cargo 
of . . . . and bound therewith to the port 


tons 


of . . . or so near as she can safely get 
thereto. 

And whereas the above-named merchant, 
hath advanced and lent unto the said the 
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sumof .. to enable him, the said . . 

to pay the cost of certain repairs done to his said 
vessel, and other charges and expenses incurred by 
him at the said port of Hull, for and in respect of 
the said vessel, and also to enable him the said 
, . to prosecute his said voyage (as he the 
said doth hereby admit and acknowledge, 
testified by his executing these presents), and the 
said hath agreed to stand and bear the 
hazard and adventure thereof on the hull and body 
of the said ship, her tackles, furnitures, apparel, and 
also on the said cargo laden on board the said ship, 
and the freight thereof upon the said intended 
voyage, which the said hath and by these 
presents doth respectively assign over and mortgage 
unto the said his heirs, executors, 
administrators, and assigns. And the said 

doth declare that the said ship or vessel . . . 
her tackle, furniture, and apparel, together with the 
said cargo and freight due and to become due in 
respect thereof, hath been and is thus assigned over 
and mortgaged unto the said . his executors, 
administrators, and assigns, for the security of the 
said . . . and shall be delivered to no other 
use Or purpose whatsoever until payment and full 
satisfaction of this Bond, together with the premium 
hereinafter mentioned, shall be made and com- 


plete. 
Now the condition of the above-written obligation 
is such that if the said ship orvessel . . . . do 


and shall with all convenient speed proceed and 
sail from and out of the said port of Hull to the 
port of oe aforesaid, or so near 
thereto as she can safely get without deviation 
(damages and casualties of the seas excepted), and 
also if the above bounden his heirs, 
executors, or administrators, do and shall immediate- 
ly after the said ship's arrival at aforesaid, 
or so near thereto as she can safely get, well and 
truly pay or cause to be paid to the said 

his executors, administrators, or assigns, or his or 
their lawful attorney or attorneys, the sumof . 

of good and lawful money aforesaid, with 


pounds and shillings per cent. bottomry 
premium thereon, making together the sum 
of . . , orif inthe said voyage and before the 


ship’s arrival at aforesaid, or so near 
thereto as she could otherwise have safely got, an 
utter loss of the said ship by fire, enemies, or any 
other casualty, shall unavoidably happen, to be 
sufficiently proved by the said his heirs, 
executors, or administrators, then the above-written 
Bond or obligation to be void, otherwise to be and 
remain in full force and virtue. 
(The Captain's signature) 
L. 8. 
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Sealed and delivered in the presence of 


N. N. (Notary) 
N. N. (Witness) 





54.—ForM or FRENCH CONTRAT A LA GROSSE. 


Je soussigné (capitaine) . . demeurant 
. . . . Capitaine du (brig) . 
delajaugede ... ayant hommes 


d’équipage, tout compris, ayant relaché a . 
rane . . dans mon voyage de oe 

. . avec un chargement de (bois 
- construction) .. . pour ce dernier port, 
reconnais et confesse avoir recu de Monsieur 
négociant demeurant & . . en 
espéces et frais du présent acte la somme de 
ala grosse aventure de mer, pour servir 
au paiement de la réparation de mon dit navire 
et frais & la cargaison, de laquelle somme ledit 
sieur . . . . court les risques de mer et autres 
quelconques (sauf toute contribution aux avaries 
simples, dont il est dispensé) jusqu’a ce que je sois 
arrivéa . . ov étant rendu, je promets et 
m’oblige de payer al’ordre de la somme 
de : (empruntet prime) . y compris 
Vintérét de grosse, & cause desdits risques, lui 
affectant et hypothéquant, & cet effet, les mar- 
chandises composant ma cargaison, les corps, quille 
agrés, apparaux, dépendances et le fret de mon dit 
navire de méme que tous mes biens présents et a 
venir, et méme ma personne conformément aux lois 
et aux us et coutumes de la mer; en foi de quoi 
Jai signé le présent double pour servir et ne valoir 
que d’un seul et méme, a . Cherbourg ... 
le 4 «-s 


e e ° 


(Signature du Capitaine) 
Capital (en chiffres) 
Bénéfice (en id.) 





55.—FoRM OF GERMAN BODMEREI-BRIEF. 
Soh Gnbesunterjeidhneter, 2 2 2 2. Rapitain bes, 


feetiichtigen Seffes . . . , Tiefgang . - Sus, 
Bemannung . . . , auf ver Reife won. » nad 
e 2 begriffen, mit einer Ladung von befeheinige 


biermit von 2 ww ims bie Summe won . . . 
empfangen ju haben gum Behufe ndthiger Reparaturen und 
Lapungéfpefen. Genannter . . . thernimmt alle Gee. 
und anteren Riflcos Causgenommen feine Gaverei) bid yu 
meiner Unfunft in. wofelbft ic) mic) yur Zahlung 
wm . . ww aM, verpflicte, in Erfennung 
genannter Rificos, und Habe id) hiersu meme Ladung, Schiff 
und Bracht, meinen Befig und meine Perjon dem Genannten 
» « serfchrieben—rworlber diefer Bertrag in awe} 
Gremplaren gezeichnet. 


Unterfehrift bes Rapitaing 2. 
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ENGLISH LITERATURE.—XIV. 
[Continued from p. 71.) 


THE CIVIL WAR AND THE COMMONWEALTH : 
PROSE (continued). 


Sin THOMAS BROWNE was a physician of eminence 
who practised at Norwich ; he lived throughout the 
whole of the civil contests, and survived the Re- 
storation by many years. His works are many and 
various, but they are all characterised by the same 
qualities, great and abstruse learning, extraordinary 
freshness and originality of thought, richness and 
quaintness of illustration, and great eloquence of 
language. They breathe a spirit of the profoundest 
piety, combined with the largest charity and toler- 
ance. Thetone of Browne's writings in this respect, 
as well as his peculiar style, may be well illustrated 
by a single passage from his most popular work, the 
“ Religio Medici,” a physician’s religion. Speaking 
of Christians who differ from him, and especially of 
Roman Catholics, he says :— 


‘*Tam not scrupulous to converse and live with them, to 
enter their churches in defect of ours, and pray either with 
them o1 for them. I could never perceive any rational con- 
sequence froin those many texts which prohibit the children of 
Israel to pollute themselves with the temples of the heathens ; 
we being all Christians, and not divided by such detested im- 
pieties as might profane our prayers, or the place wherein we 
make them ; or that a resolved conscience may not adore her 
Creator anvwhere, especially in places devoted to his service ; 
where, if their devotions offeud him, mine may please him; if 
theirs profane it, mine may hallow it. Holy water and crucifix 
—dangerous to the common people—deceive not my judgment, 
nor abuse my devotion at all Iam, I confess, naturally in- 
clined to that which misguided zeal terms superstition ; my 
common conversation I do acknowledge austere ; my behaviour 
full of mgour, sometimes not without morosity; yet, at my 
devotions, I love to use the civility of my knee, my hat, and my 
hand, with all those sensible motions which may express or 
promote my invisible devotion. I should violate my own arm 
rather than a church; nor willingly deface the name of saint 
or martyr. Atthe sight of a cross or a crucifix I can dispense 
with my hat, but scarce with the thought or memory of my 
Saviour; I cannot laugh at, but rather pity, the fruitless jour- 
neys of pilgrims, or contemn the miserable condition of friars ; 
for, though misplaced in circumstances, there is something in 
it of devotion. I could never hear the Ave-Mary bell without 
an elevation, or think it a suffilrient warrant, because they 
erred in one circumstance,for me to err inall—that is, in silence 
and dumb contempt. Whilst, therefore, they directed their 
devotions to her, I offered mine to God, and rectifled the errors 
of their prayers by rightly ordering mine own, Ata solemn 
procession I have wept abundantly, while my consorts, blind 
with opposition and prejudice, have fallen into an excess of 
seorn and laughter. There are, questionless, both in Greek, 
Roman, and African churches, solemnities and ceremonies 
whereof the wiser zeals do make a Ohristian use; and which 
stand condemned by us, not as evil in themselves, but as 
allurements and baits of superstition to those vulgar heads 
which look asquint on the face of truth, and those unstable 
judgments that cannot consist in the narrow point and centre 
of virtue without a reel or stagger to the circumference.” 


Next to “Religio Medici,” the most popular of 
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Sir Thomas Browne's works are his “ Pseudodoxia 
Epidemica,” or Inquiries into Vulgar and Common 
Errors, and his “ Hydriotaphia,” or Treatise of Urn 
Burial. 

Thomas Fuller was a clergyman, and followed the 
fortunes of the Royalist party and the Royalist 
army during the civil war, in which he served as 
a chaplain. He died immediately after the Restor- 
ation. Of his many works, the most generally 
known are his “ Worthies of England and Wales,” 
his “Church History,” and his “Holy War,” a 
history of the Crusades. They are full of the most 
varied learning, and the most striking originality, 
both of thought and expression, and sparkling with 
a@ quaint humour peculiar to the author. 

Of all the great writers of the age of which we 
are now speaking, probably none produced so wide 
or so lasting an impression on the thoughts of men 
as Hobbes. Thomas Hobbes was born at Malms- 
bury, in Wiltshire, in 1588, being the son of a 
clergyman of that place. Having completed his 
university career at Magdalen Hall, Oxford, he 
became a tutor in the family of the Earl of Devon- 
shire; and for many years he remained, in various 
capacities, a member of that nobleman’s household. 
He associated on terms of friendship with most of 
the leading men of the Royalist party, and was well 
known and esteemed by the most eminent philo- 
sophers and men of science on the Continent as 
well as in England. His works in Latin and in 
English are very numerous. They include treatises 
on various branches of natural philosephy, but they 
chiefly treat of metaphysical and ethical philosophy, 
and the application of those sciences to politics 
and government. In philosophy Hobbes was a strict 
materialist ; in morals, a utilitarian in the narrowest 
sense of the term; in politics, a strong supporter of 
monarchical power, and an unqualified enemy of 
popular liberty. His first English work, a transle- 
tion of the History of Thucydides, is said to have 
been published with a view to warn men by example 
of the dangers of civil disunion. His most famous 
work, the ‘ Leviathan,” is an elaborate argument for 
the necessity of a strong monarchy to control men, 
whom, according to Hobhes’s view, nothing but force 
can restrain. The last of his works, ‘“ Behemoth,” 
which was not actually published till after his death, 
is a history of the Civil War, written in the kingly 
interest, Hobbes’s style is a model of clearness 
and vigour. He died in 1679. 

It must not be supposed that the very brief sketch 
which we have been able to give of the most eminent 
prose writers during the Civil War and the Common- 
wealth affords anything like a full view of the 
intellectual energy of the age. We have mentioned 
only those writers whose works are most important 
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to the student of English literature generally. 
Many of the greatest men of that time, writing for 
the learned, wrote wholly in Latin, the language of 
the learned. Many, again, wrote upon subjects too 
special, too remote from ordinary interest, to fall 
within the scope of these lessons. 

We have also passed by Milton, one of the 
greatest prose writers as well as the greatest poet 
of his age; his prose works we shall consider here- 
after. 


POETRY. 


The period of the Civil War and the Common- 
wealth produced many poets; but, excepting 
always Milton, whom we shall have to treat of 
separately, they were neither very great individu- 
ally, nor did they, like the second-rate poets and 
dramatists of the preceding generation, belong to a 
great school, writing under the influence of its 
principles and following its traditions. The period 
at which we have now arrived produced a class of 
poets distinguished rather by learning and subtlety 
than by truth or poetic feeling. To those poets 
Johnson gave the name of the metaphysical poets, 
The name is not very happily chosen, but it has 
been generally adopted by later writers; and 
Johnson's description of the characteristics of this 
class of writers, though a little exaggerated, is, if 
applied to the more extravagant examples of the 
class, in the main just:—“ The metaphysical poets 
were men of learning, and to show their learning 
was their whole endeavour; but, unluckily resolv- 
ing to show it in rhyme, instead of writing poetry, 
they only wrote verses, and very often such verses 
as stood the trial of the finger better than of the 
ear; for the modulation was so imperfect that they 
were only to be found verses by counting the 
syllables. If the father of criticism has rightly 
denominated poetry réxvy mimnruch, an imitative art, 
those writers will, without great wrong, lose the 
name of poets; for they cannot be said to have 
imitated anything. They neither copied nature 
nor life; neither painted the forms of matter, nor 
represented the operations of intellect. ; 
Their thoughts are often new, but seldom natural ; 
they are not obvious, but neither are they just; 
and the reader, far from wondering that he missed 
them, wonders more frequently by what perverse- 
ness of industry they were ever found. .. . 
The most heterogeneous ideas are yoked by violence 
together; nature and art are ransacked for illus- 
trations, comparisons, and allusions; their learning 
instructs, and their subtlety surprises; but the 
reader commonly thinks his improvement dearly 
bought, and though he sometimes admires, is 
seldom pleased. . . . From this account of 
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their compositions it will be readily inferred that 
they were not successful in representing or moving 
the affections. Nor was the sublime more 
within their reach than the pathetic. 
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the reward of his devotion; and he died in retire- 
ment and disappointment in 1667. Of poets 
whose fame while living has been anything like so 
great as Cowley’s there is probably hardly any 
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Those writers who lay on the watch for novelty 
could have little hope of greatness, for great things 
cannot have escaped former observation. Their 
attempts were always analytic: they broke every 
image into fragments; and could no more repre- 
sent, by their slender conceits and laboured par- 
ticularities, the prospects of nature or the scenes of 
life, than he who dissects a sunbeam with a prism 
can exhibit the wide effulgence of a summer noon.” 
The origin of this school of poetry in England is 
traced back by Johnson to Donne, whom we have 
already mentioned as a satirist among the poets of 
the Elizabethan age. The principal representative 
of the class in the following age was Cowley. 
Abraham Cowley was born in London in 1618, 
his parents belonging to the tradesman class. He 
received his education at Westminster School and 
at Cambridge. From a very early age he gave 
proof of extraordinary intellectual vigour and great 
literary ability, and laid the foundation of the high 
reputation which he enjoyed among his contem- 
poraries. Throughout the civil contests and the 
Commonwealth, Cowley warmly espoused the side 
of the King, and was for many years employed in 
responsible posts at home and abroad by the royal 
family. After the Restoration he, like many other 
faithful adherents of royalty, failed to obtain 


whose works posterity has so completely forgotten 
as his. He was the author of a great number of 
short poems upon the most various subjects, and of 
very various degrees of merit, but all tainted more 
or less by the vices pointed out by Johnson in the 
passage we have quoted. The works of Cowley 
most admired by his contemporaries were his 
‘‘Pindaric Odes,” of which some are free transla- 
tions of the odes of Pindar, others original odes 
composed in a style which was once thought 
scarcely inferior to Pindar. But to a modern 
reader it is very difficult to detect their merit. 
“The Davideis ” is an epic poem, intended to have 
extended to twelve books, but of which only four 
were completed, upon the life of David. It is said 
to have been written by Cowley when a very young 
man. There are few poems in the language so 
wholly wearisome, so destitute of life and interest, 
and so perpetually offending against every principle 
of good taste. As a prose writer, Cowley is far 
more pleasing than as a poet; his “Essays” upon 
various subjects of taste and criticism fully deserve 
the high reputation they have always enjoyed. 
Among the minor poets of that age, there is 
probably none whose works have retained their 
popularity to the same degree as those of George 
Herbert. Where Cowley and even Waller have one 
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reader, Herbert has hundreds. This lasting popu- 
larity he owes at least as much to the purity and 
beauty of his life and character as to his genius. 
Herbert was born in 1593; he was educated at 
Trinity College, Cambridge, and resided for some 
years at the university, where he filled the office 
of public orator, and was highly distinguished for 
learning and eloquence. But it was as a country 
clergyman, in the rectory of Bemerton, in Wilts, 
that he chiefly displayed those virtues which have 
secured him to so high a degree the reverence of 
successive generations of English churchmen. His 
poems are short religious pieces, and the principal 
series of them is one published after his death, 
under the title of “The Temple.” They partake 
strongly of the prevailing faults of the day, affected 
conceits and misplaced ingenuity. But the spirit 
of profound piety, of ardent but chastened re- 
ligious emotion which breathes through these 
poems, has given them a vitality which all their 
faults has not been able to destroy. Herbert died 
in 1633. 

Somewhat similar in character to the poetry of 
Herbert is that of Richard Crashaw, a poet born a 
few years later than Herbert. Crashaw was edu- 
cated at Oxford, but he soon became a Roman 
Catholic, and died at an early age an ecclesiastic in 
the Roman Catholic Church. 

Francis Quarles is one of the writers most com- 
pletely ruined by the prevailing taste of his day ; 
his writings are to modern readers almost un- 
bearable from their affectation and want of sim- 
plicity. <A series of “ Divine Emblems ” is the best 
known of his works. 

A poet of far superior quality to Quarles was 
George Wither. He was born towards the close of 
the reign of Elizabeth, and lived till several years 
after the Restoration. In all the contests of the 
stormy period in which his lot was cast Wither 
took an active part, and experienced the alterna- 
tions of success and persecution which befell all 
such men. He was a staunch Puritan, and fought 
in the Parliamentary army. As a poet, Wither 
possessed many qualities of a very high order. 
When he writes at his best, his language is ad- 
mirably terse and vigorous, his verse very melodious, 
and his observation both of external nature and of 
human nature close and delicate. But a great part 
of his poems are spoiled by the prevailing faults of 
his day, puerile conceits and ingenious extra- 
vagances both of thought and expression. There 
are some of his poems, however, which have 
wholly escaped the taint. What can be more 
simple and manly than the well-known | song, 
from which space allows us to quote only two 
stanzas :— 
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“Shall I, wasting in despair, 
Die because a woman's fair? 
Or my cheeks make pale with care, 
"Cause another's rosy are? 
Be she fairer than the day, 
Or the flowery meads in May— 
If she be not so to me, 
What care I how fair she be? 


‘* Great or good, or kind or fair, 
I shall ne’er the more despair. 
If she love me, this believe. 
I will die ere she shall grieve. 
If she alight ine when I woo, 
1 can scorn and let her go; 
For if she be not for me, 
What care I for whom she be?” 


Robert Herrick was born before the close of the 
sixteenth century, and lived till some years after 
the Restoration. He was by profession a clergyman, 
and rector of a country parish; but in taste and 
sympathies he was a wit and man of the world. 
While showing strongly the faults of his age— 
sensuousness, subtlety, and want of simplicity— 
Herrick’s poems also show in a peculiar degree the 
highest excellences of the period. For refinement 
of sentiment and grace of expression his songs are 
unsurpassed. 

The peculiar beauties of the minor poetry of this 
period, though by no means wanting in some of 
those whom we have already mentioned, especially 
in Wither and Herrick, are chiefly to be found in 
the cavalier poets. ‘These writers are all poets of 
romance rather than of passion. There is an air 
of lightness, almost of unreality, about their tenderest 
expressions ; and they show a sensuousness of tone 
by no means in harmony with the sterner taste 
either of their Puritan contemporaries, or of more 
modern times ; nor are they free from the tendency 
to morbid subtlety of thought and expression. But 
their lyrics have a grace, refinement, and delicacy 
of finish which no other school of English song- 
writers has ever reached, and which is irresistibly 
attractive. The principal representatives of this 
class are Suckling and Lovelace. 

Sir John Suckling, who was born early in the 
reign of James I., and died in the midst of the 
conflicts of the next reign, was a cavalier, an ardent 
and devoted Royalist. His poems are all short, 
almost all of them on subjects of love and gallantry. 
Many of them are marred by an over-sensuous 
warmth of tone; but the best of them exhibit in 
a very high degree that delicacy of fancy and neat- 
ness of expression which are among the highest 
graces that such poetry can possess. The following 
lines from one of his best-known poems—that in 
which, under the guise and in the assumed style of 
a rnstic, he describes a fashionable wedding, are a 
fair specimen of his style :— 


136 THE NEW POPULAR EDUCATOR. 


‘The maid, and hereby hangs a tale— sf 
For such a maid no Whitsun ale 
Could ever yet produce: 
No grape that’s hardly ripe could be 
So round, so plump, 80 soft as she, 
Nor half so full of juice, 
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‘Her finger was so small, the ring 
Would not stay on which they did bring, 
It was too wide a peck. 
And, to say truth (for out it must), 
It looked like the great collar (just) 
About our young colt’s neck. 


** Her feet, beneath her petticoat, 
Like little mice stole in and out, 
As if they feared the light. 
But, oh! she dances such a way ! 
No sun upon an Easter day 
Is half so fine a sight.” 


Of all the song-writers of this period, perhaps the 
first place is due to Sir Richard Lovelace. He lived 
through the whole of the stormy period which in- 
cluded the Civil War and the Commonwealth. He 
was a soldier and a zealous loyalist, and fought on 
the King’s side throughout the war ; and in propor- 
tion as the King’s cause declined the fortunes of 
Lovelace suffered with it. He was reduced to 
poverty, was frequently imprisoned, and died at 
last in extreme distress, just too soon to see the tide 
of fortune turn, and the triumph of his party in the 
Restoration. Love and loyalty are his favourite 
themes, and his songs have an exquisite grace and 
tenderness. The following poem, “ To Althea from 


Prison,” is one of the most beautiful lyrics in our 
language :— : 
‘When Love with unconfinéd wings 
Hovers within my gates, 
And my divine Althea brings 
To whisper at the grates ; 
When I lie tangled in her hair, 
And fettered to her eye, 
The birds that wanton in the air 
Know no such liberty. 


When flowing cups run swiftly round, 
With no allaying Thames, 

Our careleas heads with roses crowned, 
Our hearts with loyal flames ; 

When thusty grief in wine we steep, 
When healths and draughts go fiee— 

Fishes that tipple in the deep 
Know no such liberty. 


‘When, like committed linnets, I 

With shriller throat shall sing 

The sweetness, mercy, majesty, 
And glories of my king; 

When I shall voice aloud how good 
He is, how gieat should be, 

Enlargéd winds, that curl the flood, 
Know no such jiberty. 


‘*Stone walls do not a prison make, 

Nor iron bars a cage; 

Minds innocent and quiet take 
That for an hermitage. 

If I have freedom in my love, 
And in my soul am free, 

Angels alone, that soar above, 
Enjoy such liberty.” 


And not less perfect is his little poem, “To Lucasta 
on Going to the Wars” :— 
‘*Tell me not, sweet, I am unkind, 
That froin the nunnery 


Of thy chaste breast and quiet mind 
To war and arins I fly. 


“True a new mistress now I chase, 
The first foe in the field ; 
And with a firmer faith embrace 
A sword, a horse, a shield. 


** Yet this inconstancy is such 
As you too shall adore ; 
I could not love thee, dear, so much 
Loved I not honour more,” 


To the same class of cavalier poets belongs 
Cleveland, a poet who, in his own day, enjoyed a 
higher reputation than either Suckling or Lovelace, 
though posterity has reversed this judgment. His 
chief powers were as a satirist. 

Two poets in particular, Waller and Denham, are 
exempted by Johnson from the catalogue of meta- 
physical poets. They, he says, “sought another 
way to fame, by improving the harmony of our 
numbers”; and although, in the case of Waller, most 
modern critics might hesitate before acquitting him 
absolutely of the charge intended to be conveyed 
by the epithet metaphysical, there can be no doubt 
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that both the poets named contributed largely to 
the improvefhent of English versification. 

Edmund Waller was born in 1603, and lived till 
1687. During this period he filled a prominent 
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simplest and least ambitious among Waller’s poems 
are to a modern reader the most pleasing. The 
following very graceful song to arose is a very 
favourable specimen of his manner .— 
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place in public affairs. By birth he was a country 
gentleman, and at an early age he inherited an ample 
fortune. He entered Parliament early, and his wit 
and eloquence soon acquired for him a popularity 
which he never lost; though, by his selfish and 
unscrupulous conduct, he forfeited the respect of 
all parties, As a near relation of Hampden and 
Cromwell, his family connections were on the side 
of the Parliament; but his sympathies, so far as he 
had any, seem to have been rather with the opposite 
party. On one occasion he suffered banishment 
and a pecuniary fine for being a party to a foolish 
and somewhat discreditable plot in favour of the 
King, and might have incurred a heavier penalty 
had he not escaped by a cowardly betrayal of his 
friends. He was, in fact, an unprincipled and time- 
serving politician, a bad specimen of what in the 
next generation would have been called a trimmer ; 
and he panegyrised with equal zeal Charles I., Crom- 
well, and Charles II. As a poet, a wit, and a man 
of letters, he enjoyed an unrivalled fame in his 
own day; but his works are httle read now, and 
deservedly so. His verses never jar upon the ear, and 
his ideas but rarely offend the taste ; but he very 
Seldom rises above the tamest mediocrity. The 


“Go, lovely rose ! 
Tell her that wastes her time and me, 
That now she knows, 
When I resemble her to thee, 
How sweet and fair she seems to be. 


“‘Tell her that s young, 
And shuns to have her graces spied, 
That hadst thou sprung 
In deserts where no men abide, 
Thou must have uncommended died. 


‘* Small is the worth 
Of beauty from the light retired : 
Bid her come forth, 
Suffer herself to be desired, 
And not blush so to be adinired. 


‘Then die! that she, 
The common fate of all things rare, 
May reid in thee; 
How sniall a space of time they share, 
That are 50 wondrous sweet and fai: ' 


Sir John Denham, whom Johnson, as we have 
seen, coupled with Waller as an improver of our 
numbers, was not a very voluminous writer. His 
best as well as most celebrated poem is “‘ Cooper's 
Hill.” It is the earliest of a class of poems which 
have since become extremely common—poems 
in honour of particular localities. The subject, 


138 


“ Cooper’s Hill,” is a spot of that name close to the 
Thames. Denham, in a manner varied, but always 
pleasing, describes the beauties of the place, and 
expresses the thoughts and recollections which it 
suggests. His style and versification are always 
melodious, and he sometimes rises to a high degrec 
of elevation and dignity. One of the finest passages 
in the poem is that in which, after an eloquent de- 
scription of the beauties and benefits of the Thames, 
and its character as a stream, he closes with the 
lines which have been so often quoted and com- 
mended from the days of Dryden downwards :— 
“Oh, could I flow like thoe, and make thy stream 
My great example, as it 1s iny theme ! 


Though deep, yet clear: though gentle, yet not dull ; 
Strong without rage, without o'erflowing full.” 


Two other poets, from among a large number of 
obscurer names, demand mention, though we can 
only mention them. William Browne was the 
author of a series of pastoral poems of much merit, 
published under the name of “ Britannia’s Pastorals.” 
Sir William Davenant enjoyed great fame as a 
dramatist and a poet. His chief poem is a long 
narrative poem of heroic achievements, “ Gondibert.” 
In its author's day this poem was very popular, as 
we know from frequent allusions to it in contempor- 
ary writings. But it is now completely forgotten. 


HEAT.—IL. 
(Continued from p. 84.) 


PRACTICAL APPLICATIONS. 
ADVANTAGE is frequently taken of the property 
which the metals possess of expanding with heat 
and contracting with cold. Some years ago the 
walls of a large building in Paris had bulged out- 
wards considerably, so as to endanger the structure. 
A number of iron rods were accordingly taken 
and passed through the building from side to side, 
the ends passing outside through large face-plates, 
and being secured by nuts screwed on to them. 
When these were screwed up as far as possible, 
the alternate rods were expanded by being heated, 
and then the nuts could be screwed up further on 
them. As they cooled the walls were drawn to- 
gether to a slight extent, and the same process 
was then repeated with the other rods; and in this 
way the walls were gradually brought to the per- 
pendicular. 

For a similar reason the tire is always made hot 
before being put on a wheel, and then as it cools it 
forces the different pieces more closely together, and 
renders the wheel much stronger. So, too, in the 
manufacture of Armstrong guns, the different coils 
are shrunkon; and in making boilers, the plates are 
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riveted together with hot rivets. The contraction 
of the meta] while cooling renders the joint in each 
case much more close and tight than it would 
otherwise be. 

In large iron bridges, like that over the Menai 
Straits, or some of those across the Thames, the 
heat of the sun’s rays is sufficient to curve and raise 





Fig. 10, 


the bridge in the middle, producing often a greater 
deflection than the heaviest load does. 

By reference to the table of expansions on page 84, 
it will be seen that some metals expand more than 
others for a similar increase of temperature. Hence, 
if thin bars of two different metals—as, for example, 

copper and iron—be taken, and riveted firmly to- 

gether, and then exposed to an elevated temperature, 
the copper will expand more than the iron, and the 
bar will become curved, the iron being on the inner 
side. If, on the other hand, it be exposed to a 
lower temperature, the copper bar will become the 
shorter, and thus that will be the inner one in the 
curve. This fact is sometimes turned into account 
in the manufacture of compensating pendulums. 
As has been explained, any increase in the length 
of apendulum makes it vibrate more slowly ; hence, 
in hot weather, a chronometer would lose a little. 
To guard against this, different forms of com- 
pensating pendulum have been tried. One of 
these forms is represented in Fig. 10,a,b,¢. Acom- 
pound bar of copper and iron, with balls at each 
end, is fixed to the pendulum rod, the copper side of 
the bar being underneath, as that metal is more ex- 
pansible. When the temperature falls, the pendulum 
rod contracts and raises the bob; the strip, however, 
curves downwards, as shown in the middle figure 3, 
and thus the centre of gravity remains stationary. 
If the temperature rises, the strip curves upwards as 
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at a, and thug the balls at the end of it rise and com- 
pensate for the increase in the length of therod. A 
similar plan is adopted in the balance-wheels of 
the best: watches. 

Another application of the same principle is made 





in Breguet’s metallic thermometer (Fig. 11). A 
compound ribbon is here twisted into a spiral, which 
is fixed to the stand at its upper end, and carries a 
needle below. This spiral coils or uncoils as the 
temperature changes, and the needle shows the 
readings on the graduated disc. 


HEAT CONVERTED INTO AUDIBLE MOTION. 


There is one more experiment which must be 
described here, as it is a good illustration of 
expansion, and at the same time illustrates the 
conversion of heat into motion. The apparatus 
employed is known as the “ rocker,” or Trevelyan 
instrument, from the name of the gentleman who 
first constructed it. He had one day laid a hot 
soldering iron on a block of lead to cool, and was sur- 
prised soon after to hear a distinct sound given off 
by the iron. On investigation he found that it was 
thrown into rapid vibration, which caused the sound, 
The best form of rocker for trying the experiment 
is represented in Fig. 12. <A piece of brass, A, is 
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taken, about five inches long and an inch and ahalf 
wide. Its section is almost triangular, but a small 
groove is made along the apex, C, and a piece of 
wire terminating in a knob, B, is fixed in one end. 
Let the rocker now be raised to a high temperature, 
and then placed so that the knob, B, may rest upon 
a table, while the grooved edge of brass lies upon a 
block of lead. A succession of quick taps will be 
heard, and the rocker will be found to be in rapid 
Vioration. By increasing the width of the groove, 
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the vibrations may be rendered more and more rapid 
until a distinct musical note is obtained. 

The explanation of this is easily given. When 
the rocker is laid on the block a portion of one edge 
of it comes in actual contact with the lead. This 
metal, being very expansible, immediately throws 
out a sma!l protuberance, and thus tilts the rocker, 
which therefore rests upon a fresh portion. This 
immediately expands in like manner, and in this 
way it is kept in rapid vibration, and produces the 
sound which is heard. ‘The heat which the rocker 
possessed becomes slowly lost, being employed in 
heating the lead and in imparting motion to the 
brass, and this motion becomes in turn communicated 
to the air, manifesting itself in the form of sound. 


EXPANSION OF LIQUIDS. 

Thus far we have been concerned with the ex- 
pansion of solids. We have now to see how liquids 
expand under the influence of heat, and in their 
case it is evidently the cubical and not the linear 
expansion with which we have to deal. As, how- 
ever, the liquid must be contained in some vessel, 
and that vessel expands as well as the liquid, we 
must distinguish between the apparent and the real 
expansion of the liquid, the latter being the larger 
of the two by just the amount that the vessel is 
increased in capacity. Thus, let the liquid in the 
flask (Fig. 7, p. 83) stand at the level A, and when it is 
immersed ina jar of hot water let it rise to the level 
B; the apparent expansion is the quantity contained 
in the tube between A and B. If, however, the flask’ 
had retained exactly its original capacity, the liquid 
would have risen higher in the stem, showing that 
the real expansion is greater. 

Liquids generally do not expand uniformly ; the 
amount of expansion between 50° and 60° F., for 
example, would not be the same as that between 
190°and 200°F. Mercury, however, is an exception 
to this rule, as between 32° and 212°F. it expands 
uniformly, and hence it is specially fitted for use in 
the construction of thermometers. The following 
table shows the apparent expansion in glass of 
several liquids when raised from 32° to 212° F. :— 
ee ers et 

The way in which the veal expansion of mercury 
is ascertained is by filling two vertical tubes 4 and B 
with it, and making them communicate by a small 
tube opening into their lower ends (Fig. 13). One 
tube is now surrounded by a jacket containing boiling 
water, while the other is surrounded by melting ice. 
The mercury in the hot one will stand at a higher 
level than that in the other. This difference is 
measured by a telescope K properly adjusted, and 
shows the real expansion. 
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“ Cooper’s Hill,” is a spot of that name close to the 
Thames. Denham, in a manner varied, but always 
pleasing, describes the beauties of the place, and 
expresses the thoughts and recollections which it 
suggests. His style and versification are always 
melodious, and he sometimes rises to a high degree 
of elevation and dignity. One of the finest passages 
in the poem is that in which, after an eloquent de- 
scription of the beauties and benefits of the Thames, 
and its character as a stream, he closes with the 
lines which have been so often quoted and com- 
mended from the days of Dryden downwards :— 
‘Oh, could I flow like thee, and make thy stream 
My great example, as it is my theme ! 


Though deep, yet clear; though gentle, yet not dull ; 
Strong without rage, without o’erflowing full.” 


Two other poets, from among a large number of 
obscurer names, demand mention, though we can 
only mention them. William Browne was the 
author of a series of pastoral poems of much merit, 
published under the name of “ Britannia’s Pastorals.” 
Sir William Davenant enjoyed great fame as a 
dramatist and a poet. His chief poem is a long 
narrative poem of heroic achievements, “ Gondibert.” 
In its author's day this poem was very popular, as 
we know from frequent allusions to it in contempor- 
ary writings. But it is now completely forgotten. 
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{Continned from p. 84.) 
PRACTICAL APPLICATIONS. 


ADVANTAGE is frequently taken of the property 
which the metals possess of expanding with heat 
and contracting with cold. Some years ago the 
walls of a large building in Paris had bulged out- 
wards considerably, 80 as to endanger the structure. 
A number of iron rods were accordingly taken 
und passed through the building from side to side, 
the ends passing outside through large face-plntes, 
and being secured by nuts screwed on to them. 
When these were screwed up as far as possible, 
the alternate rods were expanded by being heated, 
and then the nuts could be screwed up further on 
them. As they cooled the walls were drawn to- 
gether to a slight extent, and the same process 
was then repeated with the other rods; and in this 
way the walls were gradually brought to the per- 
pendicular. 

For a similar reason the tire is always made hot 
before being put on a wheel, and then as it cools it 
forces the different pieces more closely together, and 
renders the whee] much stronger. So, too, in the 
manufacture of Armstrong guns, the different coils 
are shrunkon; and in making boilers, the plates are 


riveted together with hot rivets. The contraction 
of the metal while cooling renders the joint in each 
case much more close and tight than it would 
otherwise be. 

In large iron bridges, like that over the Menai 
Straits, or some of those across the Thames, the 
heat of the sun’s rays is sufficient to curve and raise 





Fig. 10, 


the bridge in the middle, producing often a greater 
deflection than the heaviest load does. 

By reference to the table of expansions on page 84, 
it will be seen that some metals expand more than 
others for a similar increase of temperature. Hence, 
if thin bars of two different metals—as, for example, 
copper and iron—be taken, and riveted firmly to- 
gether, and then exposed to an elevated temperature, 
the copper will expand more than the iron, and the 
bar will become curved, the iron being on the inner 
side. If, on the other hand, it be exposed to a 
lower temperature, the copper bar will become the 
shorter, and thus that will be the inner one in the 
curve. This fact is sometimes turned into account 
in the manufacture of compensating pendulums. 
As has been explained, any increase in the length 
of a pendulum makes it vibrate more slowly ; hence, 
in hot weather, a chronometer would lose a little. 
To guard against this, different forms of com- 
pensating pendulum have been tried. One of 
these forms is represented in Fig. 10,@,4,¢. A com- 
pound bar of copper and iron, with balls at each 
end, is fixed to the pendulum rod, the copper side of 
the bar being underneath, as that metal is more ex- 
pansible. When the temperature falls, the pendulum 
rod contracts and raises the bob; the strip, however, 
curves downwards, as shown in the middle figure 3, 
and thus the centre of gravity remains stationary. 
If the temperature rises, the strip curves upwards as 
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at a, and thug the balls at the end of it rise and com- 
pensate for the increase in the length of therod. A 
similar plan is adopted in the balance-wheels of 
the best watches. 

Another application of the same principle is made 





in Breguet’s metallic thermometer (Fig. 11). A 
compound ribbon is here twisted into a spiral, which 
is fixed to the stand at its upper end, and carries a 
needle below. This spiral coils or uncoils as the 
temperature changes, and the needle shows the 
readings on the graduated disc. 


HEAT CONVERTED INTO AUDIBLE MOTION. 


There is one more experiment which must be 
described here, as it is a good illustration of 
expansion, and at the same time illustrates the 
conversion of heat into mofion. The apparatus 
employed is known as the “ rocker,” or Trevelyan 
instrument, from the name of the gentleman who 
first constructed it. He had one day laid a hot 
soldering iron on a block of lead to cool, and was sur- 
prised soon after to hear a distinct sound given off 
by the iron. On investigation he found that it was 
thrown into rapid vibration, which caused the sound. 
The best form of rocker for trying the experiment 
is represented in Fig. 12. A piece of brass, A, is 
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Fig. 12. ; 
taken, about five inches long and an inch and ahalf 
wide. Its section is almost triangular, but a small 
groove is made along the apex, C, and a piece of 
wire terminating in a knob, B, is fixed in one end. 
Let the rocker now be raised to a high temperature, 
and then placed so that the knob, B, may rest upon 
a table, while the grooved edge of brass lies upon a 
block of lead. A succession of quick taps will be 
heard, and the rocker will be found to be in rapid 
Vinration. By increasing the width of the groove, 
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the vibrations may be rendered more and more rapid 
until a distinct musical note is obtained. 

The explanation of this is easily given. When 
the rocker is laid on the block a portion of one edge 
of it comes in actual contact with the lead. This 
metal, being very expansible, immediately throws 
out a small protuberance, and thus tilts the rocker, 
which therefore rests upon a fresh portion. his 
immediately expands in like manner, and in this 
way it is kept in rapid vibration, and produces the 
sound which is heard. The heat which the rocker 
possessed becomes slowly lost, being emploved in 
heating the lead and in imparting motion to the 
brass, and this motion becomes in turn communicated 
to the air, manifesting itself in the form of sound. 


EXPANSION OF LIQUIDS. 

Thus far we have been concerned with the ex- 
pansion of solids. We have now to sec how liquids 
expand under the influence of heat, and in their 
case it is evidently the cubical and not the Jinear 
expansion with which we have to deal. As, how- 
ever, the liquid must be contained in some vessel, 
and that vessel expands as well as the liquid, we 
inust distinguish between the apparent and the real 
expansion of the liquid, the latter being the Jarger 
of the two by just the amount that the vessel is 
increased in capacity. Thus, let the liquid in the 
flask (Fig. 7,p. 83) stand at the level A, and when it is 
immersed ina jar of hot water let it rise to the level 
B; the apparent expansion is the quantity contained 
in the tube between A and B. If, however, the flask’ 
had retained exactly its original capacity, the liquid 
would have risen higher in the stem, showing that 
the real expansion is greater. 

Liquids generally do not expand uniformly; the 
amount of expansion between 50° and 60° F,, for 
example, would not be the same as that between 
190° and 200°F. Mercury, however, is an exception 
to this rule, as between 32° and 212°F. it expands 
uniformly, and hence it is specially fitted for use in 
the construction of thermometers. The following 
table shows the apparent expansion in glass of 
several liquids when raised from 32° to 212° F. :— 


Mercury. . . Sulphuric Acid yy Oliveoil . . 
Water. a vs Ether . . . yy Alcohol. . . } 


The way in which the real expansion of mercury 
is ascertained is by filling two vertical tubes A and B 
with it, and making them communicate by a small 
tube opening into their lower ends (Fig. 13). One 
tube is now surrounded by a jacket containing boiling 
water, while the other is surrounded by melting ice. 
The mercury in the hot one will stand at a higher 
level than that in the other. This difference is 
measured by a telescope K properly adjusted, and 
shows the real expansion. 
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ANOMALOUS BEHAVIOUR OF WATER. 

There is an interesting experiment in connection 
with the expansion of water which shows a departure 
from the general rule. Let a tall glass vessel be 
filled with water, with a small thermometer at the 





bottom of it, and a second near the top. Now 
put the whole in a place where the temperature is 
below the freezing-point; both thermometers will 
fall, the lower one, however, more rapidly than the 
other till it reaches about 40° F., when it will become 
stationary. The upper one will continue to fall down 
to 32°F., and then the water will begin to freeze, and 
the vessel will probably be cracked. 

The explanation of this is found in the fact that 
at first the cooler water from the top and sides, 
being more dense, sinks to the bottom. When, 
however, water attains the temperature of 39°4°F,, it 
has attained its maximum density, and then, instead 
of continuing to contract, it expands slightly till it 
reaches the freezing-point, when it suddenly expands 
still further. Thus, in the above experiment, the 
water at 39°4° was atits greatest density, and hence 
remained at the bottom. ‘This provision is of great 
importance to us, as, were it not for it, the coldest 
water would sink to the bottoms of our seas and 
rivers till all attained a temperature of 32° F., and 
they would then be slowly converted into masses of 
solid ice, whereas now the colder water and ice on 
the top protects that below. 

There are other bodies which behave in this 
anomalous manner, a notable example being that 
of iodide of silver. 

The great expansion of water on becoming con- 
verted into ice is often so painfully manifested in the 
bursting of our waterpipes and plugs during a frost 
that it need not be illustrated further. It is well, 
however, to guard against the common error of 
supposing that it is the thaw which bursts them. 
The real fact is that the ice has done it, but it 
remains as a solid plug till the thaw comes; it then 
becomes melted, and the water at once flows out of 
the crack. 
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THE EXPANSION OF GASES. 

The expansion of gases is much greater than that 
of either solids or liquids, being usually taken at 
stz of the volume at 32° F. for each degree Fahrenheit 
they are raised above that point (or 5+, of the 
volume for each degree Centigrade). 
This rate is very nearly the same for 
all gases, and is uniform for all tem- 
peratures, except the gas be near its 
point of condensation. 

Advantage is taken of the great 
expansibility of air in the construc- 
tion of the differential thermometer, 
which is used to measure very small 
amounts of heat. It congists of two 
large bulbs (Fig. 14) containing air, 
and connected by a tube, in which is 
placed a drop of coloured liquid to 
serve as an index. If now one of the 
bulbs be raised to a higher temperature than the 
other, the air in it will expand and drive the liquid 
nearer the other, the distance it moves being shown 
by means of a graduated scale. When both bulbs 
are exposed to the same temperature no effect is 
produced ; it is only the difference that is shown, 
and hence its name of differential thermometer. 





CHANGE OF STATE PRODUCED BY HEAT. 


The next effect of heat we have to notice is 
that manifested in producing a change of state in 
different bodies. The three states of water—ice, 
water, steam—familiar to all, arise merely from 
alterations in the heat. Some substances do not 
fuse at all, but at high temperatures become de- 
composed ; most organic substances belong to this 
class. Many bodies, however, fuse at moderate 
degrees of temperature, and we find the following 
laws respecting the point of fusion :—The tempera- 
ture at which fusion commences is constant for any 
substance so long as the pressure remains constant ; 
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and, from the time that fusion commences, the 
temperature temains stationary unti] the whole of 
the substance is melted. Some substances, as iron 
and wax, soften gradually before they actually fuse, 
while others, as lead and copper, melt without this 
softening. In tHe case of iron, great advantage is 
derived from this property, as by means of it the 
blacksmith can weld different pieces together, or 
mould them to shape on his anvil. This cannot be 
done with those metals which do not soften in this 
way. 
LATENT HEAT OF WATER AND STEAM. 

Heat has to be communicated to a body to change 
it from one state to another, and during this con- 
version the body suffers no alteration of temperature. 
The quantity of heat required to change ice to liquid 
water is termed the latent heat of water, and the 
quantity of heat required to change liquid water to 
steam or gaseous water is spoken of as the latent 
heat of steam. We may therefore define latent heat 
as the quantity of heat required to change a body 
from agiven state to another state without changing 
its temperature. 

These facts are experimentally ascertained some- 
what as follows:—A pound of water at 80°C. is 
mixed with a pound of liquid water at 0°C.; the 
temperature of the mixture is found to be 40°C., the 
mean of the two, i.¢., the hot water has had to im- 
part, and the cold water to receive, equal quantities 
of heat to bring them to a given temperature. 
But if a pound of ice at 0° C. be mixed with another 
pound of water at 80°C., the temperature remains 
at 0° and all the ice is melted. Therefore 80 units 
of heat contained in the hot water have been 
rendered latent in converting the solid to liquid 
water, and this is the latent heat of water. 

Let us next take the case of steam. Water in 
the flask (Fig. 15) is boiled, and when steam is 
issuing from the delivery tube, it is dipped into the 
jar of water at A. The steam condenses to the 
liquid state; the temperature of the water is raised, 
and its weight is increased by the amount of steam 
condensed. These are the data:—Temperature of 
water in the jar before the experiment 20°C. ; after 
the experiment 40°C. Therefore the increase is 
20°C. Weight of water in the flask at the commence- 
ment, 8:6 pounds ; after the experiment, 3°72 pounds. 
Therefore, the weight of steam condensed is 0:12 of 
a pound. The issning steam at 100°C. has been 
condensed and further lowered to 40°C. in raising 
the original weight of water to 40°C., z.e. in im- 


parting— 

86 x 20 = 72 units of heat. 
Now, if we deduct from this the quantity of heat 
imparted by the 0:12 of a pound of newly liquefied 
water in changing from 100°C. to 40°C., the 


difference will be the quantity of heat imparted by 
the same weight of steam at 100°C. in condensing 
to water at 100° C.— 

72 - (0°12 x 60) = 64°8 units of heat. 
Consequently, 64°8 units of heat have been imparted 
to the water in the jar, A, by the condensation of 
0-12 ofa pound of steam; therefore one pound of 
steam would yield 540 units of heat, since :-— 

O-12:1: : 648: 540. 
And, conversely, it would take 540 units of heat to 
convert one pound of water at 100°C. into steam at 
the same temperature; 540 is therefore the latent 
heat of steam. 
It is this large amount of latent heat in steam 
that renders it so useful as a heating agent, for it 





must be remembered that heat cannot be destroyed 
or annihilated, but is rendered sensible again when 
the steam becomes condensed. 

The great degree of heat to which the human 
body may be exposed without danger has often 
excited much attention. Meat and eggs have been 
cooked by being placed in a heated room in which 
men have remained all the time, and suffered no 
evil effects. The temperature of their bodies even 
has scarcely been at all increased by the high 
temperature around them. The reason of this is 
now, however, clear: the heat, instead of being 
employed in raising the temperature of the blood, 
is expended in preparing the perspiration and con- 
verting it into vapour, and in this way the whole of 
it is expended. The perspiration acts, in fact, as a 
natural safety-valve to regulate the temperature. 


VARIATION OF FREEZING-POINT. 
RAOULT’S LAW. 


If all the air be driven out of water by boiling, 
and it is then allowed to cool without being dis- 
turbed, and is exposed to a low temperature, it will 
not freeze till several degrees below 0°C,; but as 
soon as any ice forms, the rest of the water will at 
once rise to that point, clearly showing that the 
latent heat of water is given out as it freezes. This 
fact clearly explains why a coat of ice forms so 
slowly. Were it not for this provision, as soon as 
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any mass of water had sunk to the temperature 
of 0°C., it would become a mass of ice; but now, 
every particle as it freezes gives out its latent heat, 
and thus raises the temperature of the rest. 

It has recently been shown that the freezing-point 
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of a solution bears a relation to the molecular weight 
of the dissolved substance. (For the meaning of 
“molecular weight,” see lessons on Chemistry.) 
The law, which is generally known as Raoult’s law, 
may be thus expressed :—If the molecular weight in 
grammes of any substance be dissolved in 100 times 
the molecular weight in grammes of any liquid, the 
freezing-point of this liquid will be lowered by 
0°63° C. 
FREEZING MIXTURES. 

Dissolving any substance in a liquid always lowers 
the temperature. This may easily be seen by throw- 
ing some salt into water, and carefully observing the 
effect produced on a thermometer placed init. This 
absorption of heat during liquefaction is turned to 
account in the preparation of freezing mixtures for 
the production of artificial cold. In these, two or 
more substances which have a chemical affinity for 
each other, and of which one at least is a solid, are 
mixed together, and during the solution a consider- 
able amount of heat is rendered latent. 

Many different mixtures have been used, one or 
two of which we give here. 

A mixture of about two parts of snow or pounded 
ice to one of salt will reduce the temperature to 0° 
on the Fahrenheit scale. This point, in fact, was 
chosen by Fahrenheit as the zero of his scale, as he 
believed it was the lowest temperature attainable. 
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The mixture rapidly liquefies, and if a small veszel 
of water be placed in it, the water will speediiy 
be frozen. A mixture of 6 parts of sulphate of soda, 
5 of nitrate of ammonia, and 4 of dilute nitric acid, 
will cause a still greater reduction of temperature. 


VARIATION OF BOILING-POINT WITH PRESSURE. 


Water on attaining the temperature of 212°F. 
enters into a state of ebullition ; a large number of 
bubbles of steam are produced at the part of the 
vessel which is exposed tothe source of heat; these 
rise through the liquid, violently agitating it as they 
burst. The point at which this ebullition commences 
is that at which the tension of the steam becomes 
sufficient to overcome the pressure of the atmo- 
sphere; and hence, if this pressure be increased, 
the boiling-point will be raised. 

Thus, though the boiling-point of water is said 
to be 212°F., this is only true when the barometer 
stands at 30 inches; when it is lower than this, 
water boils at a lower temperature. 

In an open vessel the temperature of a liquid can 
never be raised above its boiling-point, as all the 
surplus heat received is employed in evaporating 
the water. If, however, a closed vessel be employed, 
the pressure may be increased, and a much higher 
temperature attained. The apparatus usually em- 
ployed for this purpose is known as Papin’s Digester, 
and is represented in Fig. 16. It consists of a strong 
iron vessel, D, the lid of which is fixed on tightly 
by means of a screw, B. A safety-valve, 8, is also 
provided, so as to allow of the escape of the vapour 
when its elastic force becomes too great. In this 
way a temperature greatly exceeding 212°F. may 





Fig. 17. 


be attained, and many substances are thus dissolved 
which are otherwise insoluble. 

The fact that water boils at a lower temperature 
if the pressure on it be diminished may easily be 
proved experimentally. Pour some water into a 
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flask, and place it over a spirit-lamp till it boils; 
when the steam is issuing freely, remove the lamp 
and cork the flask tightly. After a few minutes 
pour a stream of cold water on the outside or 
immerse it in the cold water, and ebullition will 
immediately recommence. The steam has expelled 
the air, the upper part of the flask being filled with 
watery vapour. The cold, however, condenses this, 
and thus a partial vacuum is produced, and the 
pressure is diminished, in consequence of which 
the water begins again to boil (Fig. 17). 
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of the nobility who settled down in the neighbour 

hood of the French Court. The style is the work of 
artists who still retain the traditional spirit of Gothic 
design, but introduce ornament and mouldings which 
partake of classic origin. The work is strictly con- 
fined to mansions, though here and there churches 
may be found in which the same principle of design 
obtains. The church of St. Eustache, at Paris, is a 
notable example of a building designed on Gothic 
principles with debased forms of classic orders and 
ornaments employed for the details. In secular 
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ARCHITECTURE—XII. 
(Continued from p. 75.) 


THE ITALIAN, OR RENAISSANCE STYLE (continued). 


WE must now, however, turn to France, where the 
transition period is known as the style of Francis I. 
The introduction of the Cinque-Cento ornament 
in France took place whilst the latest phase of 
French Gothic, the Flamboyant (Fig. 46), was still 
in full development, and kt first is only found in 
decorative work such as in the sculpture of tombs, 
cf jubes or rood-screens, or of choir-stalls. It 
crept in gradually at the beginning of the sixteenth 
century, one of its earliest specimens being the 
choir of St. Peter's at Caen, though found, more or 
less, throughout France. The chief centre where it 
abounds is on the banks of the Loire, in the palaces 
built by Francis I., and in the numerous mansions 


work the finest examples are found in the chateaux 
of Chambord, Blois, Chenonceaux, and Azay-le- 
Rideau,and the town-halls of Beaugency and Orleans. 
The wall-decoration here, as in Italy, consists of 
the superposition of the orders, but the slight 
projection of the pilasters and the small importance 
given to the string courses, which in Italy were coin- 
plete cornices, give an entirely different aspect. The 
blocks, too, are grouped in masses, relieved by 
square or by circular wings, a great change from 
the square blocks in which the Italian palaces 
are built. It is, however, chiefly in the lofty 
chimneys, and in the roofs, and the dormer windows 
which give light to them, that we find the principal 
attractions of the style. ‘These were derived from 
the lofty roofs of Gothic work, and were quite 
unknown in Italy, where, if the roof be not 
absolutely flat, it has only a very slight rise, and 
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is not visible except at a great distance. In the 
picturesque grouping of these roofs with the features 
resulting from them, the French architects evolved 
a style of extreme beauty, which now in England 
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architects, in the general principles of design 
they retained their own freedom. Whilst the 
Louvre was being built, Catbarine de Medicis 
selected a spot some 400 to 500 feet to the west 
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Fig. 46.—TuHe CuAteau or Buiois (SHOWING LATEST PHASE OF FRENCH GOTHIC). 


influences the new revival. In France, however, 
as in Italy, this transitional phase was destined to 
come to an end so soon as the laws and principles of 
the pure Italian orders were introduced into the 
country, and the first building in which their entry 
is seen is in the Louvre—in the first portico of the 
court of the old Louvre—built from the design of 
Pierre Lescot in 1540-48. It would seem that an 
Italian architect, Serlio, had been consulted; and it 
may possibly be to his influence that the classical 
purity of the superimposed orders with arcades be- 
tween is to be ascribed. Lescot was assisted in his 
sculpture by Jean Goujon, who in the Fountain of 
the Innocents, and in other works in France, shows 
considerable delicacy and beauty in his sculpture. 
The introduction of Italian artists is also seen in 
the Palace of Fontainebleau, but chiefly in the in- 
terior in the sculpture of Primatichi. There is so 
much original French design in all these early 
works, that although Francis I. is said to have 
frequently called in the assistance of Italian 


to erect her palace of the Tuileries, part of which 
was designed by Philibert-de-l’Orme, a distin- 
guished French architect and writer. Later on 
the two were united by blocks, built in successive: 
periods ; and the east, north, and south parts of the 
outside of the court of the Louvre (Fig. 45) were built 
from the design of Perrault. The east part consists 
of a great peristyle of Corinthian columns coupled 
together, this being the chief novelty, and raised on 
a ground-floor base. The whole scheme was a sham, 
and has nothing to do with the internal arrange- 
ments of the building. The palace of the Luxem- 
bourg, by De Brosse, seems to have been influenced 
by the Pitti and Strozzi Palaces of Florence. The 
most important building of the seventeenth- century 
was the great palace at Versailles, mainly built by 
Louis XIV. at vast cost and with perhaps less archi- 
tectural effect than any building of its kind. The 
palace was designed by Mansard, who was the archi- 
tect of the Place des Victoires and the Place Vendéme 
at Paris, These are really a series of residences, 
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but Mansard conceived the idea of making them all 
look like one palace, and set an example which, in 
this country, in Regent Street and in mary of our 
squares, has been followed by the architects of the 
eighteenth century. The later phases of style are 
known by the names of the various monarchs who 
succeeded to the throne; and although in many 
cases there is a tendency to employ externally that 
rococo ornament which belongs to internal plaster- 
work, in the churches of the Invalides and St. Sulpice, 
in many of the public buildings in the Place de la 
Concorde, and in the St.Germain quarter, there ure 
many fine palatial works. We no longer find, how- 
ever, that picturesque design and that freedom from 
the conventional rules of Italian architecture which 
characterised the earlier examples. Many of these, 
now destroyed, have been illustrated in a well known 
work by Du Cerceau, an architect of the sixteenth 
century, to which we must refer our readers, 

Almost with the single exception of the Castle of 
Heidelberg (Fig. 47), there is no transition work in 
Germany which is to be compared either in its design 
or in the excellence of its ornament and sculpture 
with French or Italian work. This palace, however, 
both in its commanding position and in the design 
and execution of its principal parts, is one of the 
richest and most effective compositions of the style, 
and is more or less entirely uninfluenced by the rules 
and principles of the Italian masters, Here again 
we find the lofty roofs, dormer windows, and gables 
which characterise French work. The church of 
St. Michael at Munich, based on the church of St. 
Andrea at Mantua, is almost the only ecclesiastical 
building which is worthy of note; and there are no 
seventeenth or eighteenth century palaces in which 
anything is found beyond a feeble imitation of 
Italian design. 

The commercial prosperity of the Netherlands, to 
which we have already drawn attention in the lesson 
on Gothic architecture, had there called for the pro- 
duction of magnificent town-halls, guildhalls, and 
other structures of a palatial character, in the various 
towns, The transitional period in Belgium and Hol- 
land, therefore, produced much of the same spirit as 
that which we find in France. The general design 
is Gothic; the details are borrowed from classic 
soutces, but chiefly for their ornamental features, 
and without the strict rules of application of the 
orders as laid down by the Italian masters; con- 
sequently, we find throughout the sixteenth, seven- 
teenth, and eighteenth centuries buildings erected 
of picturesque outline, admirably suited to their 
requirements, and owing to the admixture of brick 
as an essential building material, varieties of 
design, which may be said almost to constitute a 
style of its own, 
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Spain follows, on very much the same lines as 
that of France, a transition which is known as the 
Plateresque, or silversmith’s, style, in which Gothic 
design and Renaissance ornament are found, the 
best examples of which are found in the Ayunta- 
miento or town-hall of Seville, the university of 
Salamanca, and the hospital of Leon; an Italian 
period, of which the Escurial (1568-90) and the 
palace of Madrid (1737-57) are the best known 
examples ; and with a decadent or Rococo period 
of the very worst possible kind. 


POLITICAL ECONOMY.—VIILI. 
(Continwed from p, 88.) 


EXCHANGE (continued), 

EXCHANGE BECOMES BARTER AGAIN. — As 
the result of all these substitutes, the curious result 
follows that when a good monetary system is 
established in a country the use of coin soon begins 
to decline. The better the system, the greater 
(other things being equal) the facilities of com- 
merce. But as commerce increases safe and handy 
substitutes are required for coin. Bank-notes were 
probably the first; then come bills of exchange, 
cheques, and “cable transfers.” Now all these 
imply @ developed system of banking. 

The banks of Europe have originated in various 
ways. The earliest banks—e.g., those of Genoa in 
the sixteenth century—were what we should call 
finance companies. They assisted the Government 
to borrow money by finding private people who 
would lend it through their agency. This also was 
the chief business at first of the Bank of England. 
The Bank of Amsterdam, as we have already said, 
was founded to save merchants the trouble of 
working out the exact value of the miscellaneous 
lots of foreign coin they received in payment. The 
bank counted it for them and credited it to them 
reduced to a standard “ bank money ”"—which did 
not in fact exist as coin. They often made pay- 
ments by orders on the bank for so much" bank 
money "—like modern cheques. Some of the 
English private banking firms were at first gold- 
smiths. In Charles IJ.’s time, Professor Jevons tells 
us, the goldsmiths of London often kept armed 
men, and took special] precautions to protect their 
stock of plate. A custom arose of depositing sums 
of money with them, and paying them for keeping 
it safe. Eventually, of course, it was found that 
the money could be invested at interest, and so the 
custom of making a charge for keeping it was 
abolished and bankers allowed their customers 
part of the interest earned, so as to attract more 


money. 
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Primarily, then, the English banks arose as places 
of safe keeping for money; while some of the 
foreign banks from their origin were to a great 
extent providers of substitutes for coin. And in 
most countries this provision by the issue of bank- 
notes has been, or still is, the most important part 
of the banking function; but it has generally 
become necessary for Government to regulate the 
issue of bank-notes, either by taking it entirely into 
its own hands, or by licensing certain banks to 
issue certain amounts on condition that they keep 
a certain reserve. : 

Bank-note issue is in fact a lucrative privilege, 
and has often only been granted to banks by the 
Government in return for services rendered. In 
1891 the Bank of Spain was permitted to increase 
its note issue on condition of lending the Govern- 
ment a very large sum without interest. The 
Bank of England received some of its privileges 
during the eighteenth century in return for similar 
services. In some of the United States note issue 
was at one time permitted to any banks which 
could show a certain reserve of specie; but the 
so-called “wild cat bankers” of the Western 
States, who issued notes and then suddenly 
closed their doors and disappeared with their 
specie reserve, brought bank-notes generally into 
discredit, and at the time of the War of Secession 
(in 1863) the Federal Government limited the 
privilege, and instituted the so-called “ National 
Banks,” which were obliged to invest a large part 
of their capital in United States’ bonds, and 
received certain privileges of note issue in return. 
It is evident that this was a method of extracting 
loans from the banks; because, the success of the 
Federal Government being uncertain, they found a 
difficulty in inducing the public to lend them all 
the money they required for the war. But the 
reasons usually given for regulating note issue are 
to protect the public against fraud—for most 
people, especially among the working classes, cannot 
tell which banks are unlikely to meet their engage- 
ments—and to prevent an over-issue of notes, 
leading to speculative purchases and a commercial 
crisis. Should a bank have large powers of note 
issue with few or no restrictions as to reserve, the 
temptation would be very great to lend large sums 
(represented by notes) to speculative traders on 
very easy terms. These traders would thus be 
tempted into hazardous speculation, the competition 
between them would cut down their profits, and the 
notes, if in excess of the amount required by the 
trade of the country, would constantly be returning 
to the bank to be exchanged for gold, which “it 
would be very difficult to provide fast enough. 
Hence, the notes would depreciate in value, the 
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banks and many traders would fail, and there would 
be widespread loss. The deposit function, there- 
fore, is coming to be the most important part of 
the work of most banks, and, as wealth increases, 
it is likely to be more important still 

Now, having this money deposited with it, the 
bank proceeds to lend it to traders, and, to some 
extent, to invest it in Government bonds, or other 
securities. Some banks, especially Colonial banks, 
lend money largely on mortgage ; and sometimes a 
bank invests in productive enterprises, manufacture 
for instance ; but itis generally held that this is un- 
desirable, because it is of the first necessity to a 
bank to be able to convert its investments into 
coin, or the equivalent of coin, at once if more of 
its depositors than usual should want to withdraw 
their deposits in a hurry ; and manufacturing enter- 
prises cannot usually be disposed of rapidly, and 
should trade be bad their value greatly declines for 
the time. Most of the loans of a bank, therefore, 
are for short periods, and they are generally made 
to traders rather than to support productive labour 
in the strict sense of the term. They, in fact, 
facilitate transport and distribution rather than pro- 
duction, and stimulate the latter mainly by enabling 
merchants to get the product to market—lending 
them money, in fact, that they may buy in order to 
resell, ‘This was originally done by issuing bank- 
notes: now it is often done by opening “ credits,” 
i.e, allowing a trader to draw cheques up to a 
certain sum, on which he pays interest out of the 
gain he makes in the trade; or else by discounting 
either “accommodation bills,” or regular bills of 
exchange. 

The holder of a bill of exchange may, if he 
pleases, keep it till it reaches maturity, when he 
will be entitled to receive payment of the sym 
mentioned in it; or if he does not live in the place 
where it is payable, he may sell it to someone who 
wishes to pay a debt there, and does not want the 
risk and expense of sending coin (as we shall see 
in connection with foreign trade) ; or if he wants 
coin for it, he can have it discounted at once. As 
we have explained before, a bank or a “ bill dis- 
counter,” or “discount broker” will do this, de- 
ducting from the sum on the face of the bill a 
certain amount for trouble and risk, and something 
also representing the interest that the sum he 
advances may be supposed to produce in the time 
during which the bill has to run. Thus, if the 
interest was 4 per cent. per annum, and the bill for 
£100 were due on March 31st and were discounted 
on December 31st, this part of the sum deducted 
would be £1. 

But now, how is this sum determined? As a 
matter of fact it is not by looking at the current 
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rate of interest on safe investments, but by the 
relation between the supply of wealth ready to be 
lent for short periods, and the demand for it. 
Sometimes trade is brisk, traders are anxious to 
borrow, and the demand for loans is considerable. 
Sometimes again, trade is dull, either because the 
political condition of Europe is uncertain, or 
because too much wealth is locked up in unre- 
munerative enterprises, or from a variety of other 
reasons, so there is but little demand for loans. 
Clearly, in the first of these cases, the demand will 
tend to exceed the supply, and the holders of 
loanable wealth (i.e, the banks) will be able to 
exact high rates of interest, and so cut off a portion 
of the demand. In the second case, the banks will 
have a large amount of wealth which they will 
prefer to lend at low rates rather than to have it 
lie idle. That is, the rate of discount will be 
regulated by the relation between the supply of 
loans for short periods and the demand for them. 

Now it so happens that from the institution of 
the Clearing House (which will be explained 
presently), the largest amount of that part of the 
wealth of the country which is ready to be lent 
for short periods is under the contro] of the Bank 
of England. Now when most of the supply of a 
commodity is in the hands of one holder, he can 
pretty well regulate its market value. There is 
little reason for the holders of smaller amounts to 
sell at less than the rate at which he sells; while, 
if they try to sell at a larger, they will certainly have 
to wait to dispose of their property till his is all gone. 
The Bank of England, then, periodically “fixes the 
rate” by announcing on what terms it will lend 
wealth expressed in money on the security of bills 
of exchange, and other holders of wealth to be lent 
in the same way follow those terms—though since 
of late years discount houses have multiplied, the 
Bank of England does not control so large a part 
of this capital as formerly, and the “ Bank rate” 
is not followed so closely as it was. Nobody is 
compelled to follow it, but it is usually the interest 
of most people concerned to do so. 

Generally speaking, the fixing of the Bank rate 
precedes rather than follows the increase of 
demand for loanable wealth, or the increased 
supply of it. Long experience indicates to the 
directors what demand there will be, and (what is 
more important) what amount of gold is likely to 
be sent abroad within a short period. A certain 
reserve must be kept by the Bank to meet con- 
tingencies, independently of the Bank Charter 
Act. Foreign countries frequently require gold— 
either to pay for goods they send us, or asa 
reserve against fresh note issues, or for other 
purposes ; this latter gold is often borrowed, and 
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it is the expectation that this most convenient 
form of wealth will be demanded abroad that 
induces the Bank of England to check the demand 
for these forms of loan, which may possibly increase 
the demand for gold in other ways. The mistake 
of the Mercantile System, repeated by some of the 
advocates of Protection, has been to exaggerate 
the importance of the presence of plenty of gold 
in the country; it is seen that the supply may be 
inadequate for a short time to the demand, and 
that so a want of confidence may arise. It is not 
seen that directly gold gets scanty it rises in 
purchasing power; and so traders will, unless 
artificially restricted, send gold to purchase goods 
where it is scarcest, and so the supply will be 
readjusted to the demand. 

Let us here summarise the characteristics of the 
English banking system 

An ordinary English bank has a capital, owned 
by the partners in the firm, or by the shareholders ; 
and from the large scale on which English banks 
usually do business, private bankers are more and 
more giving way to large joint-stock companies, 
This capitalis part of the security tothe depositors 
that their deposits shall be repaid. Generally be- 
sides the actual paid-up capital, the shareholders 
are liable to be called upon to pay a good deal more, 
should the depositors’ property be lost. Sometimes 
they are liable to make the whole of it good if 
necessary (as in private banks) ; but such liability 
may be a very scrious matter for a shareholder, who 
can seldom know much about the management of 
a banking business. For instance, when the City of 
Glasgow Bank failed in 1878, the shareholders, 
from whom the state of its business had been con- 
cealed, not only had to lose their capital, but were 
called upon to pay twenty-seven times the amount 
besides. Generally, therefore, it is arranged that 
the shareholders’ liability shall be limited. Often 
the amount is equal to the actual paid-up capital. 
On the faith of this liability and the paid-up capital, 
depositors lend their money, the deposits usually 
amounting at least to six or seven times as much as 
the paid-up capital. These sums are invested in 
various ways, usually such that they could be easily 
realised when more depositors than usual wish to 
withdraw their deposits. 

Now it might be supposed that as every manager 
knows by experience about how much coin will be 
paid out by his bank in a given time, a sufficient 
reserve of coin would be kept in the bank vaults to 
meet the daily payments. But in England at any 
rate this is not so—owing to the existence of the 
Clearing House. The object of this is as follows. 
Suppose that of two banks, A and B, the cheques A 
holds on B on a given day amount to £10,000, while 
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these that B holds on A amount to £15,000. Clearly 
it would be waste of time and trouble for B to pay 
A £10,000 and receive back the same money and 
£5,000 more. The business could be settled more 
simply by A paying B £5,000. Now the Clearing 
House is an elaborate device for simplifying these 
payments and counter-payments by striking balances 
between the banks concerned, and only those bal- 
ances are paid. But they are not paid in coin. 
Each bank which is a member of the Clearing House 
keeps an account at the Bank of England, and in the 
case supposed the £5,000 would simply be debited 
to A’s account, and credited to B’s on that Bank’s 
books. Every bank not a member of the Clearing 
House keeps an account with some Bank that is so, 
and gets its debts and demands on other banks 
settled up indirectly through the Clearing House. 
Thus the banks do not care to keep much coin on 
their own premises ; they deposit it in the Bank of 
England, knowing they can get it when they wish. 
Except for the restrictions imposed by the Bank 
Charter Act, and provided the Bank undertakes to 
furnish this coin on demand, it is free to dispose of 
this money as it pleases, and “it depends on the 
wisdom of its Directors whether the country shall 
be solvent or insolvent.” In most countries, how- 
ever, the specie reserve of the country is more or 
less under the control of the Government. In 
France, for instance, the Governor of the Bank 
of France is a State official ; in the United States 
it rests with the Secretary of the Treasury to de- 
termine what portion of the reserve of the National 
Banks he will permit to be exchanged for the specie 
in the United States treasury. In England, though 
there is no such Government control, there is no 
practical danger, because the Directors of the Bank 
of England are leading business men, conscious of 
their responsibilities, very sensitive to public 
opinion, and likely to feel any shock to business, 
such as the mismanagement of the Bank would 
cause, as severely as anyone in the country in 
their own private affairs. There is, therefore, the 
best possible security for wise and cautious man- 
agement. 

We may note, to conclude this subject, that an 
outcry is often raised as to the contrast between the 
enormous dividends paid by English banks to their 
shareholders and the small sums allowed to their de- 
positors. A bank paying 15 or 20 per cent. dividend 
annually, will give 2 or 24 per cent. interest on de- 
posits for fixed periods, and nothing at all on “cur- 
rent accounts,” i.e., for sums which the depositor can 
draw out in small amounts by cheque. But nothing 
can be more absurd than this outcry. A bank may 
have a paid-up capital of £1,000,000, and its share- 
holders may be liable to pay another million if it 
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fails. On this security people deposit money with 
it, to the extent, let us say, of £20,000,000. Sup- 
pose it gets on the average four per cent. on the 
£21,000,000 ; the expenses of management are very 
heavy, especially those connected with the keeping 
of current accounts ; something must be put by for 
reserve, and after allowing for these and say 24 per 
cent. interest on deposits, or £500,000, there may 
not be enough left of the £840,000, which represents 
four per cent. on the capital and deposits, to give 
more than a fraction more interest to each depositor, 
though there may be enough to pay a handeome 
return on a capital the amount of which is only 
one-twentieth of that of the deposits. Every addi- 
tional £10,000 of profit means 1 per cent. dividend, 
but only x, per cent. interest on deposits. 

An institution called “The Co-operative Credit 
Bank” was based on the misunderstanding that 
underlies this outcry, some years ago. The pro- 
prietor announced that he would “ allow depositors 
to participate in the profits,” and pay them 15 per 
cent. per annum. Now no bank could do this con- 
tinuously except by a series of miracles. The result 
was the speedy ruin of the bank, and when it 
stopped, the balance left for repayment of deposits 
was only a few shillings. Working men should guard 
very carefully against such professions. 

Indeed, if a bank offered much higher interest on 
deposits than other banks in the same line of 
business do, it would probably mean that depositors 
would be very unwise to put their money there. 
The bank would be doing more hazardous business 
than other banks, and the high interest would mean 
extra insurance against risk—a risk which the 
depositor would have no control over, and to which 
he would be foolish to let his money be exposed. 

International Trade.—From what we have said 
of bills of exchange, it will be easily understood 
that a trade conducted with them tends to become 
essentially barter of goods for goods. To take a simple 
case: An English merchant, A, ships £1,000 worth of 
biscuits to France to a correspondent, X; while 
another Frenchman, Y, ships £1,000 worth of wine 
to another English merchant, B. Now, it would be 
ridiculous for X to send A £1,000 in sovereigns, and 
B to send Y £1,000 in sovereigns too. X pays A 
by “accepting” A’s bill on him, and B pays Y by 
“accepting” Y’s bilk on him, and meeting them 
when required—the bill being an order to pay the 
equivalent of £1,000 now, at a certain future date 
(as was previously explained). Then if Y’s bill is 
made payable to A, and X’s to B, the two bills will, 
as it were, cancel each other, and we shall really have 
£1,000 worth of biscuits exchanged for that value of 
wine. Zwyports, that is, pay for imports. This bal- 
ancing of accounts goes on daily, and without any 
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clear consciousness of it on the part of those con- 
cerned. Jt might very well happen that A did not 
at the moment know anyone who wanted to make 
any remittance to France. In this case he would sell 
his bilt to a bill-broker, who would find some other 
person who did, and resell the billto him. Now 
suppose at any time the amount of goods sent from 
England to France is less in value than that sent 
from France to England. Then, specie must be 
sext from England to pay the balance. But there 
is risk in this, and insurance must be paid as well 
as freight. So there will be an increased demand 
in England for bills payable in France (primarily 
to avoid sending specie), and the sum to be paid for 
each will rise. It will not rise beyond the amount 
which will be saved by sending bills instead of 
specie, but it may rise fo that amount. Meanwhile, 
there will be more bills on England offered in France 
than are wanted, and so they will go to a discount. 
When, however, the imports and exports between 
any two countries are just equal in value, “the 
exchange is at par” —that is to say, by pay- 
ing down so much gold in one of the countries, 
one can buy the right to receive the same amount 
in another country—the right being expressed by 
a bill. 

In fact, of course, private persons do not them- 
selves ship gold when they cannot get bills. The 
banks create the bills for them, and if they cannot 
meet their liabilities in any other way, ship gold 
equivalent to the value of the bills. Moreover 
when bills on a country are likely to be at a pie- 
mium, it will pay merchants to push the sale of 
their goods there, to get the advantage of the pre- 
mium ; and when they are at a discount, the surplus 
may easily be worked off through some adjacent 
country. Thus, if bills on London were ata dis- 
count in Brazil, but Argentina were importing 
English goods largely, the buyers in Argentina might 
very likely arrange to buy Brazilian bills on London, 
and pay part of their debts with them. Between 
gold-using and silver-using countries, we must note, 
there can be no par of exchange. 

We need not therefore be alarmed at “a drain of 
gold in return for foreign raw materials.” This 
was one of the terrors held out by supporters of 
the old “Mercantile System.” But if imports pay 
for exports, such a drain of gold is trifling; and 
the only reason why it matters is, that if it is 
extensive enough, it disturbs the basis of the 
note and paper circulation and shakes business 
confidence. But as soon as gold gets scarce in a 
country, prices fall, and more gold comes in to 
buy goods—just as any other commodity comes if 
it is demanded. 

It must be noted, however, that the imports of 
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England are annually nearly one-fifthgmore than her 
exports in value, So it may look at first sight as if 
we are paying the balance out of our national capital. 
But the balance is accounted for chiefly thus: (1) 
The values of the imports in the official statistics are 
returned plus freight, those of the exports minus 
freight. (2) What is much more important, the 
excess of imports is duc to the fact that foreign 
countries contain a vast amount of British capital. 
Germany and France, of late years, have invested 
much capital abroad; but by far the largest 
amount of the European capital invested elsewhere 
than in Europe is English. Foreign governments 
and railway companies, and the other holders of 
this capital, pay interest, and, of course, do not 
send it in coin any more than merchants do, but 
in bills. The knowledge that there will be a 
demand for bills on London sends up the premium 
on them in these countries, and stimulates merch- 
ants (as we said) to send goods, that they may 
have bills on which the premium will be higher 
when they fall due. And as England does much of 
the carrying trade of foreign nations, payment for 
this tends to be made in the same way, that is, by 
bills representing goods, and so by the goods them- 
selves. 

In Dickens’s story of “ Dombey and Son,” little 
Paul hears Mr. Baps, an amateur economist with 
old-fashioned ideas, ask Mr. Toots, “ What you are 
to do with your raw materials when they come to 
your ports in exchange for a drain of gold.” Mr. 
Toots, who does not understand these matters, 
replies, “ Cook them.” But in fact he was much 
more nearly right than Mr. Baps. Work up raw 
materials, add value to them, export them with 
this increased value, and let the “drain of gold” 
take care of itself. 

That international trade is essentially barter is 
the first principle to be grasped. The second is, 
that such trade rests mainly, though not entirely, 
on international division of labour. Each country 
tends to produce what it is best fitted for; but it 
produces other things besides, either because it 
would be too expensive to import them from the 
countries where they can be more cheaply produced, 
or because capital and Jabour do not move between 
countries with perfect freedom. Investors do not 
like to put their capital in countries they know 
little about and cannot watch carefully. Not 
much more than an eighth of English oapital, 
probably, is yet invested abroad; still English 
capital goes abroad far more freely than that of 
any other nation. Labour, too, emigrates far less 
freely than capital; indeed, extensive emigration 
is a matter only of the last half-century, and of 
most of it we may safely say that the emigrants 
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would not have gone abroad if they could have 
made a comfértable living at home. Were it not 
for this hesitation among capitalists and labourers, 
capital and labour would speedily migrate to the 
most fertile countries, and the rest of the world 
would be depopulated. This is hardly likely to 
occur, 

Hence, countries often produce things that are 
produced elsewhere much more cheaply, and, what 
is more remarkable, import goods they could pro- 
duce more cheaply themselves. Thus, during the 
most active period of gold-mining in Australia, 
timber tor pit-props was actually. imported from 
Norway, though there was plenty in Australia. 
Butter was imported from Ireland, though much 
better butter could have been made in Australia. 
The reason was that Australia produced gold, and 
that it was more profitable to put all her available 
labour and capital into gold-mining, and to buy 
wood and butter with the results. Some of the 
West India Islands, again, could grow more corn 
per acre than most of the corn-growing districts 
of the United States But they can grow fruit so 
much better than the United States can that it 
pays better to concentrate their labour and capital 
on fruit-growing and import corn Quite lately, 
Portugal has been exporting potatoes and tomatoes 
to South Africa, which is a much more suitable 
country for growing them. The reason is that 
people in South Africa have still more profitable em- 
ployments for their labour and capital than market 
gardening ; and there happens to be good and quick 
communication between the countries, It is very 
likely that one reason why foreign fruit and eggs 
compete so largely with English fruit and eggs is 
that the staple industries of England afford more 
profitable employment for capital than gardening 
or poultry-rearing. 

It must be carefully noted that the advantage 
of international trade is primarily a consumer's 
advantage. People are rather apt to look only at 
the question whether producers profit by it. The 
cotton-operative thinks it hard that English cotton 
goods should be undersold by foreign ones; the 
agriculturist, that English grain should be under- 
sold by American. Both forget that all the com- 
munity are benefited by getting their goods cheaper, 
both directly and indirectly. Real wages are higher, 
there is more wealth to save as capital, and so more 
possibility of employment for labour; though, no 
doubt, certain special trades may suffer seriously 
from foreign competition. But there are many 
other causes—the invention of new machinery, 
for instance, and consequent over-production— 
from which a trade may suffer quite as much or 
more, 
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(Continued from p. 92 ) 

BENDING OR FLEXURE-—STRENGTH AND STIFFNESS 
OF BEAMS—PRACTICAL RULES, JLLUSTRATIONS, 
AND EXAMPLES (continued), 

THE important rules given in the last lesson will be 

better understood after working some examples 

which shall be of as practical a nature as possible. 


NUMEBICAL EXAMPLES, 

1. A beam of English oak 25 feet long, 10 inches 
broad, and 14 inches deep, is supported at the ends 
and loaded at the centre: find its safe load, using 6 
as a factor of safety. 

The rule is— 


Waexkx @; 


in this case, 


W = 1x a x ae x atl or 48642 Ib. 
25 x 12 


Hence the safe load is— 


A007 = 7273°0 Tb 
2. A pitch-pine benm 30 feet long, 15 inches 
deep, and 12 inches broad, is fixed at the ends 
and loaded uniformly: find the safe total load, 
using the same factor of safety as before. 
; Answer, 24450 lb. 
3. A floor 20 feet square is supported by a red 
pine beam, which is fixed into the walls. Supposing 
the beam to support the whole weight, that the 
flooring, etc., weighs 20 lb. per square foot, and 
that the room is to accommodate 120 persons, 
weighing on an average 120 lb. each—find the 
proper section for the beam, its breadth being two- 
thirds of its depth. Factor of safety as before. 
The total load on the beam is— 
400 x 20 + 120 x 120 = 22400 Ib, 
This is the safe load; hence, the breaking-load is— 
22400 x 6 = 184400 lb. 


Our strength-rule gives us the equation— 


8 x 6350 


xis * 4x, 


184400 = 





Or, 
134400 x 20 x 12 
5350 x 2 
whence d = 14-44 inches, and ’ = 9°62 inches, the 
section required. 

4, In the last example, if the factor of safety for 
the dead load is 5, and that for the live load 10, 
find the proper section for the beam. 

Answer, depth, 16:04 inches ; 
breadth, 10°69 inches. 


5. A timber beam is supported at points 12 feet 
apart, and loaded with weights of 10, 12, and 8 cwt. 


= d3, 
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at points 2, 5, and 9 feet respectively from the left- 
hand support: find the bending-moment at a section 
midway between the supports. -If this bending- 
moment were produced by a load at the centre of 
the beam, find the amount of that load and the 
proper size for the beam, it being of teak, and its 
breadth § of its depth. Factor of safety, 6. 

Eaplanation.—The bending-moment at the centre 
of the beam is found by taking the algebraic sum 
of the moments, about the section at the centre, of 
the forces to one side of that section. In this case, 
there are only two forces to the right of the section, 
and hence it will be easier to work from that end of 
the beam. 

The supporting forces having been found by the 
method explained at page 282, Vol. VI., the bending- 
moment required is— 


123 x 6— 8 x 8 cwt.-feet = 76 — 24 ewt.-feet 
= 52 x 112 x 12, or 69,888 pound-inches. 


The equivalent load at 
the centre is 1941°3 lb., 
and the safe section 
for the beam is of 
depth 6°63 inches and 
breadth’ 4°14 inches. 

6. A wrought - iron 
beam is of the section 
shown in the fourth 
figure of Table I., the 
breadth 0b being 8 
inches, depth @ 12 
inches, and thickness 
of metal everywhere I 
inch. If the beam is 
25 feet long, and sup- 
ported at the ends, 
find the greatest uni- 
formly - distributed 
load it will bear with 
safety, safe f being 
9000 


Answer, 22744 lb. 
(1 = 568°6). 

7. An iron beam is 
of the shape of a hol- 
low cylinder, the out- 
side diameter being 10 
inches, and thickness 
of metal 14 inch. If 
the beam is fixed 
firmly into two walls 
80 feet apart, find the 
greatcst uniform load 
it will bear with safety, safe f being 9000. 

Answer, 22381 lb. 





Fig. 95. 
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8. A beam of the same material is .fomicircular 
in section, the circle being 8 inches in diameter, 
It is supported, flat side downwards, at points 12 
feet apart, and loaded uniformly: find the greatest 
safe load. Answer, 6120 Ib. 


STIFFNESS OF BEAMS—CHANGE OF CURVATURE— 
DEFLECTION—-EASY RULES, 


The strain in the case of a loaded beam is such 
that the beam if originally straight becomes 
curved, and if originally curved has its curvature 
increased or diminished according as the added 
loads act with or against those already present. 
The student probably understands roughly what 
is meant by “curvature.” The mathematician, 
however, defines “curvature” as the reciprocal of 
the radius of currature, this radius being the radius 
of the circle agreeing most nearly with the curve 
at the point indicated. 

In Fig. 95 a small portion of a bent or curved 
beam is shown, the curvature being greatly ex- 
aggerated. Take 0 0’ (measured along the neutral 
line) = 1 inch, and oA=1 inch; this will simplify 
our expressions. From the similarity of the sectors 
0o’c and ABC it is evident that OD eee Let 

oc” Ac 
0 be called 7 (the radius of curvature), then AC = 
r+1. Also, AB AN+NB=1 4-4 the strain at 
1 inch from the neutral line. 
It has already been shown that the stress at 1 inch 


stress . 
= strain, 





dix chin = , 
from the neutral line is ra and since 


the strain at AB must be = and AB==-1+ oe 
E! El 





00’ AB 
Hence, —— == — may be written— 
.' OC” Ac 
1 eres r+l1 M 1 M 
-= El; ie, — =1l+ or- = \-° 
T T El r I 
r+1 


In other words, a beam originally straight takes, 
when acted on by a bending-moment M, a curvature 
whose amount is obtained by dividing the bending- 
moment by the product of the modulus of elasticity 
of the material, and the moment of inertia of the 
section of the beam at the point specified. 

If the beam was originally curved to a radius #5, 
the addition of the bending-moment M produces a 
change of curvature :— 


—_ ao 


DEFLECTION OF BEAMS. 

It is evident that the amount a beam “ deflects,” 
or dips below the straight line at any given point, 
depends on the curvature of the beam. The exact 
connection between curvature and deflection, and 
the method of finding the latter from the former, 
would take us somewhat beyond the scope of these 
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leasons, and a slight acquaintance with the integral 
caloulus would be necessary to understand or work 
out the results. 

Taking, however, the case of a beam supported at 
the ends and loaded at the middle, the deflection, 8, 
there is found from the rule— 


ta” 


48El 


The deflection of any of the beams referred to in 
Table II. is obtained by multiplying the right-hand 
side of this equation by the proper value of D, given 
in the fourth column of that table. 

For beams of rectangular section, the simple 


rule— 
Wis 


é6é=DxS8~x bu’ 
may be employed, values of s being given in 
Table ITI. 
The student should work out the following 
examples carefully :— 


EXAMPLES, 


1. Find the deflection at the centre of a beam of 
English oak 30 feet long, 15 inches deep, and 10 
inches broad, supported at the ends, and loaded at 
the centre with a load of 5000 lb. 

Answer, 1°19 inches. 


2. Find the greatest deflection of a pitch-pine 
beam 25 feet long, 14 inches deep, and 9 inches 
broad, fixed at the ends, and loaded at the centre 
with one-fifth of its breaking-load. 

Answer, deflection, °499 inch. 
load, 15335 lb. 

3. A solid cylindric wrought-iron shaft, 3 inches 
in diameter, is supported at points 16 feet apart, 
and loaded at the centre with a load of 400 lb. 
Find the deflection of the shaft, due to this load 
and to its own weight. A cubic inch of wrought- 
iron weighs ‘28 lb., and E may be taken as = 
28000000. 

Note.— Find the deflection due to each load 
separately, and add the results to get the total 
deflection. Answer, °844 inch. 

4, A teak-beam, 20 inches square, is fixed firmly 
into walls 30 feet apart, and loaded uniformly. 
Find its greatest safe load, and the deflection under 
this load. Factor of safety, 5. 

Answer, safe load, 122400 Ib. 
deflection, 496 inch. 


5. A wrought-iron beam of T-shaped section has 
the following dimensions :—Breadth of top flange, 
5inches ; depth of web, 6 inches ; thickness of metal 
everywhere, #inch. The beam is 16 feet long, and 
fixed at the ends; find its deflection under its 
greatest safe uniformly-distributed load, and the 
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amount of that load. Safe f, 9000; B, as in Ex. 
ample 3. 
Answer, deflection, ‘(0816 inch. 
safe load, 4586°6 lb. (1 = 86-97), 


THE DETERMINATION OF THE RESULTANT OF A 
NUMBER OF FORCES ACTING NOT THROUGH 
ONE POINT— FORCE AND LINK POLYGONS — 
INTRODUCTION TO GRAPHIO METHODS OF 
CALCULATION, 

We have already pointed out that when a number 
of forces act at a point, they may be regarded as 
simple vector quantities, and their sum is readily 
obtained by the “ polygon of forces.” If, however, 
the forces do not act through one point, they may 
no longer be regarded as of the same simple order 
of vectors, and the determination of their sum or 
resultant involves a more complicated construction. 
We can best explain the matter by taking up one 
case. In Fig. 96 we have drawn four forces which 
act in one plane, but whose directions do not pass 
through one point. In Fig. 97 the force-polygon 
for these forces is drawn, and the magnitude and 
direction of the equilibrant (or resultant) is shown 
by the line AE. The difficulty, however, now faces 
us—where does this resultant act? Here, then, we 
have a new condition introduced, and hence our 
simple-polygon law is not adequate. We require 
the aid of what is known as the “ link-polygon” as 
well as the force-polygon. We have already given 
(page 89) the analytical conditions for the equi- 
hbrium of a number of forces acting like those in 
Fig. 96. The same conditions, stated in the language 
of “graphics,” are two, viz.—(1) The furce-polygon 
must be closed, and (2) the link-polygon must be 
closed. 

What do we mean by “link-polygon”? In 
answer, we proceed to explain how it is drawn. 
Choose any pole, or point, 0, near the force-polygon, 
and join each corner of that polygon to the pole. 
This we have done in dotted lines, but the student 
can use different coloured inks instead. Before 
going further, notice how we have lettered our 
forces. Each space between two forces in Fig. 96 
has a letter assigned to it, and we speak of the 
force AB, meaning that force which separates the 
space A from the space B. In the force-polygon 
this force is represented by the line AB, each letter 
here standing at a evrner or apex of the polygon. 
Now, to draw the link-polygon, choose amy point on 
the force AB (Fig. 96), and through the space a 
draw a line parallel to oa in Fig. 97, through 
space B a line parallel to 0B, and meeting the 
last line on AB, through C a line parallel to 00, 
etc., until each space has its dotted line drawn 
in it. Now our link-polygon must be closed if 
the forces are to be in equilibrium; and if we 
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want the resultant, we must suppose that with 
the help of that resultant—when found—with its 
arrow reversed, the forces are balanced. Now 
close the link-polygon by producing the lines in A 
and § till the} meet at r, the resultant must act 


through the point P thus found. Hence we have 
only to impose a force whose magnitude and direc- 
tion are represented by A E in the force-polygon, at 
the point P, and our workis complete, The student 
should follow this work carefully ; forif what we have 
now done is thoroughly understood, no great difficulty 
will be experienced with other and more complicated 
exercises, The following statements should be care- 
fully noted and put to the test by the student :— 

(1) It does not matter what point on A is chosen 
to begin the link-polygon. 

(2) It does not matter what point in the plane of 
the forces is chosen for the pole 0, except that if 
chosen in certain positions the drawing is ofawkward 
dimensions,’ 

The result will be the same if different positions 
of these two points are tried; and a point (not 
necessarily the same point) on the resultant will be 
obtained in each case. 
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No amount of reading will ever enable the student 
to understand this beautiful subject, which we have 
only space to introduce. It is very much used now, 
especially in connection with the determination of 
the forces acting on the different pieces of structures 
such as railway girders and roof-trusses. 
In the few lines at our disposal we will 
endeavour to show you how to determine 
(1) the supporting forces and (2) the 
“stress,” or more properly, the longitudinal 
force acting on each piece of such a struc- 
ture, the loads and method of support being 
given. We must make the assumption that 
the pieces of the structure are fastened 
together with infinitely well-oiled pins, 
which ensures that the force acting on 
each piece can act only along its length. 
First of all, however, about the supporting 
forces. It is usual to assume that one end 
is hinged, and the other supported on 
rollers to allow for expansion due to heat- 
ing; if these rollers move freely, the force 
at that end will act vertically, the rollers 
moving on a horizontal surface. The sup- 
porting force at the hinged end (H, Fig. 
98) may act in an inclined direction which 
is not at present known; all we know is 
one point in its direction, viz., the hinge. 
Having found the resultant load on each 
“bay” of one side of the truss, by com- 
bining load due to weights of parts, possible 
snow, ctc., with wind-pressure, by the paral- 
lelogram of forces, and for the other side 
taking simply the forces due to weights 
(since wind cannot act on both sides at 
once), our loads are now supposed found, 
and the “graphic” work proper begins. 
Draw the force-polygon ABCDEFGH (Fig. 
99); this polygon is not yet complete, as we 
do not know the force acting at the hinge H. 
We do know the direction of the supporting 
force at the other end A; hence draw a vertical 
line of indefinite length from A in the force- 
polygon. Choose the pole 0, and draw the radiating 
lines OA, OB, etc., as before: then draw the link- 
polygon, commencing at the hinge. The-forces a B, 
BC, etc., have to be produced downwards, as shown 
dotted, and the corners of the link-polygon rest on 
these lines as explained in the last example. Having 
completed the link-polygon as far as the supporting 
force at A, the polygon is now made to close by a 
line through space I. In the force-polygon (Fig. 
99) draw from 0 a line parallel to this closing side; 
this line cuts the vertical line AI in the point I, 
which igs the last corner, or apex, of the force- 
polygon. The polygon can now be completed, and 
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the supportipg force at H is represented by the line 
IH to the same scale to which AB represents its 
particular force or load. The student should very 
carefully work out for himself such an example as 
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this, and by so doing he will learn more than is 
possible by mere reading. 

We have not space to go very fully into the 
method of finding the “stress” figure for this 
truss, but will endeavour to put the student on 
the right track, so that he may complete the 
work without much difficulty. The force in each 
piece is supposed to act along the piece, so that 
at a corner, say A, we have four forces acting—the 
load A B, the supporting force AJ, and the force due 
to the push or pull of each of the picces BJ and JI. 
If these forces are in equilibrium, they ought to be 
parallel and proportional to the sides of a polygon. 
Let us draw such a polygon. Well, in Fig. 99 we 
have already two of these sides, AB and 41; hence 
it is only necessary to complete the polygon, which 
is done by drawing a line from B parallel to BJ 
(Fig. 98) and a line from I parallel to IJ. 
These lines intersect in the point J, and 
give us the polygon of forces, or “stresses,” 
ABJ1IAforthe point A. The line BJ shows 
(to the same scale as that to which AB 
represents load) the force acting on the 
piece B J of the truss, trying either to crush it or to 
pull it asunder. Which of these does the force try 
todo? Well, this is easily found from the polygon 
ABJT; for the directions of the arrowheads on AB 
and AI are fixed, and the other arrowheads must 
be concurrent with these. Hence we see that the 
piece BJ pushes the point A, and that the piece 13 
pulls the same point; or in other words, the former 
is a strut and the latter a tie. Remembering that 
a piece which pushes with a given force at one end 
pushes sith an equal force at the other end, we 
know the action of the piece BJ at the next point 
BOK4J, and we can proceed to draw the “stress” 
polygon for it, asin the case of the last point. Two 
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of the sides of the polygon we already have in Fig. 
99, viz, BC and BJ. The polygon when completed 
is found to be BJ KCB; and by a similar process 
to that adopted before, the character of the force— 
whether tensile or compressive—can be determined. 

Notice that each point where lines meet in the 
truss corresponds to a polygon in the stress figure, 
and that each line in the former is parallel to a 
corresponding line in the latter. Such 
figures are called reciprocal figures. 

We have not proved to you that when 
the force and link polygons are closed, 
the system of forces is in equilibrium. 
With the force-polygon we have already 
dealt, and shown you that if it is closed! 
the -forces would be in equilibrium if 
they acted at a point. The proposition 
in regard to the link-polygon may be 
proved in the following way :—Along 
each line, such as B, of the link-polygon (Fig. 96) 
introduce equal and opposite forces. This will not 
alter the equilibrium or want of equilibrium of the 
original forces. Now consider any corner, say p, of 
the link-polygon. The three forces acting there are 
parallel to the sides of the triangle BC o (Fig. 97), 
and hence are in equilibrium. In the same way it 












will be seen that the forces at each corner are 
parallel to the sides of a triangle in Fig. 97, and 
therefore in equilibrium. Hence, the whole system, 
consisting of the original and the superimposed 


156 


forces, is in equilibrium, the forces balancing in 
triplets. The superimposed forces are in equilibrium, 
balancing in pairs ; hence, the original forces must 
be in equilibrium. 

It is a rather important proof, and the student 
would do well to try to master it. 





LOGIC.—II. 
[Continued from p. 98.] 
DIVISION AND DEFINITION. 
THE consideration of Species and Genera naturally 
leads to that of Division and Definition, as they are 
regarded by logicians. 

The name Individual is sometimes given to a 
Singular term, because it cannot be divided 
logically; or, in other words, is incapable of 
being analysed into several subordinate species, 
or into individuals. We are metaphorically said 
to divide a term when we enumerate the several 
kinds signified by it, since we then distinguish 
many thingsin one. Thus, if we say that “animal” 
is both “man” and “brute” (i.e, that the term 
animal has those two significations), we are said to 
divide “animal” into “man” and “brute.” Divi- 
sion, then, which is thus applicable only to a com- 
mon or universal term, may be defined as “the 
distinct enumeration of the several things which 
are signified by a common or universal term.” 

The process which is the opposite to Division is 
called Generalisatson. This process is carried on 
by means of Abstraction, which is, speaking 
generally, the separate consideration of certain 
attributes of an object, the rest being left out of 
view. Let us take, as an illustration, our idea of 
any individual man. The idea includes, amongst 
others, the several ideas of substance, body, life, 
sensation, and reason, together with the ideas of a 
particular height, figure, countenance, colour, birth, 
etc.—all which latter ideas are peculiar to the 
individual man, while the former are common to 
him and all other men. Now if we take into con- 
sideration the former attributes only, and disregard 
the latter, we have, instead of the idea of a 
particular man, that of “man” in general. In 
other words, we have by the exercise of abstraction 
generalised, i.¢., arrived at an idea more general 
or universal than that with which we started. 
The idea of “man” thus obtained may be 
generalised still further. If we leave out of the 
ideas contained in it that of reason, which is 
peculiar to man, we shall have the idea of sub- 
stance, body, life, and sensation remaining, which 
are common to man with other living beings. We 
thus arrive at the still more general idea of 
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“animal”; and in this instance we might carry 
the process of generalisation even still further. 
Enough, however, has been said to make clear. 
what is meant by calling Division and Generalisa- 
tion the opposites to one another; for, as in the 
former we add on the differences by which several 
things are distinguished so as to enumerate each 
of them by a different and distinct name, so in the 
latter we lay aside the differences to call all the 
things by one common name. 

Logicians are accustomed to enumerate several 
rules of Division, the principal of which are these 
three :—(1) Each of the parts, or any number of 
them short of all, must contain less than the 
thing to be divided, 7.¢e., must have a narrower 
signification. (2) All the parts, taken together, 
must contain neither more nor less than the 
thing to be divided; they must be exactly equal 
to it in extent. (3) The parts or members of 
the Division must be opposed, i.e., any portion of 
one of them must not be contained in any other. 
Books must not be divided, for instance, into 
“ English,” “Quarto,” and “ Poetical”; for if this 
were done, some of the individuals of each class 
would be contained in both of the other two. To 
guard against violating this law, the same principle 
of division adopted at its commencement must be 
kept in view throughout the process. 

The use of the word Definition in Logic is also 
metaphorical; for, originally meaning “marking 
out by boundaries,” it is here employed to signify 
the expressions and words by which those things 
which we wish to distinguish from one another 
are discriminated from those which border on 
them, like fields by their boundaries, 

Logicians have commonly distinguished two kinds 
of definition, Vominal (nomen, a name), which ex- 
plains the meaning of the term defined, and Real, 
which explains the nature of the thing which the 
term signifies. A Real definition, again, may be 
either Accidental or essential, i.e., it may either 
assign to the thing to be defined what may be called 
its accidental attributes (¢.g., its causes, effects, pro- 
perties, or other things of that kind), or give what 
are regarded as the constituent parts of its essence, 
these being the attributes which the object must 
possess in order to belong to the particular species. 
An Essential Definition may also be divided into 
Logical, which consists of the Genus and Difference ; 
and Physical, which enumerates the parts of the 
thing which are actually separable. “Man,” for in- 
stance—to illustrate these several methods of Real 
Definition—may be defined Accidentally as “a 
featherless biped”; Logically, as “a rational 
animal” (“animal” being the Genus, “rational” 
the Difference); and, Physically, as ‘a natural 
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existence copsisting of an organised body and a 
rational soul.” But some of these distinctions are 
of doubtful value. 

The three principal rules of definition are :—(1) 
The definition must be adequate, i.¢e., it must not 
be either narrower or wider than the thing to 
be defined: if it were too narrow it would in- 
clude less, and if too wide more, than the whole 
signification of the thing. If we defined “man” 
as “a living substance,” we should commit the 
former mistake; if as “a rational animal of a 
white colour,” the latter. (2) The Definition 
must be in itself clearer than the thing to be 
defined, otherwise it would not explain it. (3) 
It must be couched in a convenient number of 
appropriate words, 7.¢e., words in common use. 


OPPOSITION AND CONVERSION. 


Two Propositions are said to be opposed to one 
another when, having the same Subject and the 
same Predicate, they differ in quantity or quality, 
or both. Hence there must be four different kinds 
of Opposition. If we take the same subject and 
the same Predicate, we can obviously make out of 
them four different Propositions, which are repre- 
sented by the four symbols A, EH, I,and 0. Thus, 
let X represent the subject, and Y the Predicate, 
we shall have the several propositions, “ All X is 
Y,” “No X is Y,” “Some X is Y,” and “Some X 
is not Y,” any two of which are said to be mutually 
opposed. Hence there result the following four 
kinds of Opposition :— 

(1) Contradictory.—Where the two propositions 
differ both in quantity and quality, they are called 
Contradictories. These will, of course, be A and QO, 
or E and I. 

(2) Contrary.—This takes place between pro- 
positions which differ in quality only, and which 
are both universal, z.c., between A and E. 

(3) Subcontrary.—Where propositions differ in 
quality only, but are both particular, they are 
called Subcontraries. This kind of Opposition, 
therefore, exists only between I and O. 

(4) Subalternate.—This kind of Opposition is 
between those propositions which differ in quantity 
only. It may, consequently, be either between 
A and I, or between E and O. 

Certain Rules or Canons of Opposition have been 
laid down by logicians, in reference to what may be 
inferred from the truth or falsehood of one of two op- 
posed propositions as to the truth or falsehood of the 
other. These are most conveniently enumerated as 
four, one in reference to each species of opposition. 

(1) Contradictories cannot be both true or both 
false at the same time; one of them must be true, 
and the other false. If the negative be true, the 
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affirmative must be false; and if the negative be 
false, the affirmative must be true; and vice vered. 
This will appear manifest if we recollect that 
everything (whether individual or species), without 
exception, must either belong to any given class or 
not, must possess a given attribute or be destitute 
of it. Every A, as this is sometimes expressed, 
must be either B or not B. 

(2) Of Contraries, both at the same time may be 
false, but cannot be true. It is not necessary that 
either all or none of the members of a species 
must possess a certain attribute; for example, the 
two propositions, “All men have the right to 
freedom,” and “No men have the right to free- 
dom,” are both false. Contraries cannot, however, 
at the same time both be true. If it be true that 
a given predicate may be asserted of the whole of a 
class, the same predicate cannot with truth be 
denied of the whole. If, for instance, we lay down 
as true that “all men have a right to freedom,” 
we cannot with consistency maintain also that 
“mo men have such aright.” Hence, although if 
we are told that one of two Contraries is false, this 
does not enable us to determine whether the other 
is false or not, yet, if we know that one is true, we 
are certain that the other must be false. : 

(3) Subcontraries may be at the same time both 
truce, or one of them false and the other true, but 
not both false. Where an attribute belongs to part 
of a class, and does not belong to the rest, 6., 
“some men are wise,” “some men are not wise,” 
there the Subcontraries are both true. If, on the 
other hand, such a proposition as “some men are 
stones” is false, it cannot be so unless “some men 
are not stones” is true. If, therefore, we are 
given the falsehood of one Subcontrary, we may 
infer the truth of the other; but by our being 
given the truth of one, we are not given anything 
as to the truth or falsehood of the other, as they 
may, as we have seen, be both true. 

(4) Lastly, in Subalternation the two - proposi- 
tions may be at the same time one true and one 
false, or both false, or both true. There are thus 
four cases which may arise, and in two of these we 
have grounds for inference, while in the remain- 
ing two we are without them. If the Universal 
(generally called the Subalternans) is true, the 
Particular (generally-called the Subalterna) is 
true also. If ‘all men are mortal” and “no men 
are stones” are true, so also must be the corre- 
sponding Particulars, “some men are mortals” 
and “some men are not stones.” We cannot, how- 
ever, reverse the process, and infer the truth of 
the Universal from our knowledge of the truth 
of the Particular. It does not follow from 
‘“‘gome men are mad,” for example, that “all men 
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are mad.” Secondly, where we have ascertained 
that the Particular is false, we know that the 
Universal also is false. ‘That “some men are 
stones” could not be false, unless it was also false 
that “all men are stones.” Thirdly, if, however, 
what we are given is the falsehood of the Universal, 
we cannot, merely from knowing this much, say 
whether the Particular is true or not. To learn 
that we cannot truly say that all the individuals 
of a class do or do not, as the case may be, possess 
a certain attribute, is not to learn that we can 
truly say that some of them do or do not possess 
it. In certain cases, but not in all, the Particular 
is true, even when the Universal is false. Nor, 
lastly, are we warranted in asserting the truth 
of the Universal because we may be certain of 
the truth of the Particular. If the Subject and 
Predicate are “‘man” and “mortal,” both the Sub- 
alterna and Subalternans will be true; but the 
former may be true—for example, in the propo- 
sition ‘‘some women are foolish "—where the latter 
is evidently false. 

It should be remarked, before passing from this 
branch of the subject, that some logicians have 
refused to regard Subcontrariety as a species 
of opposition at all. And, speaking strictly, it 
would seem as if they were right, as according 
to the definition of Opposition above given, the 
subject in the two Subcontraries is not always 
exactly the same. In the propositions ‘“‘some men 
are wise” and “some men are not wise,” it is not 
really the same individual men which we are 
speaking of in each. We mean in the one “some 
men,” and in the other “ some other men,” different 
from those spoken of in the former proposition. 
No confusion, however, need arise from following 
the ordinary classification, if this observation is 
kept in mind. 

We must next consider Conrersion. This, unlike 
Opposition, which is a mere species of relation 
borne to one another by propositions of a certain 
kind, is a process actually performed, by which one 
proposition is changed into another, which then 
bears a certain relation to the former. This will 
naturally, being a process of inference, lead us on 
to the theory and use of the Syllogism; indeed, 
some writers have considered Conversion as at 
bottom a process of reasoning, capable of being 
reduced to a syllogistic form. 

A proposition, then, is said to be converted when 
its extremes (or terms) are transposed, i.e, when 
the subject is put into the place of the predicate, 
and the predicate into the place of the subject, so 
as to form a new proposition. The name of Con- 
vertend is given to the proposition to be converted, 
and that of Converse to the new one which results 
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from the transposition. Logicians differ widely as 
to whether the judgment expressed by the converse 
is a new judgment, or merely the old one expressed 
in another form; while some would treat Opposi- 
tiori, as well as Conversion, as a form of elementary 
reasoning or “Immediate Inference.” But these 
are questions of too great detail and difficulty to 
consider for the purpose we have in view. 

Conversion may be effected in various ways, but 
those principally employed in Logical treatises are 
two—Simple and Per Accidens. 

Simple conversion is that in which both the 
quantity and the quality of the converse are the 
same as those of the convertend, in which case, of 
course, the operation does not change the symbol 
by which the proposition is to be designated. It 
will be found that the only propositions which can 
be thus dealt with are EandI. “ Novirtuous man 
is a rebel” may be converted into “no rebel is a 
virtuous man,” arid “some boasters are cowards” 
into “some cowards are boasters”; and in each of 
these cases the conversion is said to be tllative, 7.e., 
the truth of the converse follows from, may be in- 
Jerred from, the truth of the convertend. The one 
cannot be true unless the other is. 

We cannot, however, deal with A in the same 
manner. In it, as we have already seen, the pre- 
dicate is undistributed. Consequently, if we simply 
transposed the terms, and let the quantity of the 
proposition still remain universal, we should have 
the term, which as predicate of the convertend, 
was undistributed, distributed when used as subject 
of the converse. Of course this is an operation 
which may actually be performed; but the process 
will not be illative. We are not able to infer the 
truth of the new proposition from the truth of the 
old ; and this plainly, because the fact that a part 
only of all the individuals or objects signified by 
the term used as predicate in the latter proposition 
was spoken about, cannot warrant us in making 
an assertion in the former about the whole of those 
individuals or objects. It may, indeed, happen 
accidentally that the new proposition is trne with 
@ universal subject ; but this never results as a con- 
sequence from the truth of the old proposition, but 
depends on quite other grounds. ‘All equilateral 
triangles are equiangular” is true, and so is “all 
equiangular triangles are cquilateral”; but the 
truth of the latter proposition cannot be inferred 
from the truth of the former. Hence it is that 
Euclid has given a separate and independent proof 
of each. It follows, therefore, that in converting 
A we must, in addition to transposing the terms, 
change the quantity from universal to particular, 
leaving the quality unchanged. This species of 
conversion has been termed by logicians Conversion 
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per Accidens, The name has been chosen because 
this is not really a conversion of the universal per 
se, but by reason of the accident of its containing 
the particular. In other words, the particular to 
which A is thus said to be converted is not, strictly 
speaking, the converse of the universal A at all, 
but of the particular I which it contains, 7.¢e., whose 
truth is implied in its own. 

Neither of these methods, however, will enable 
us to convert O. Whichever of them be adopted, 
the subject of the convertend, whioh in it is un- 
distributed, would in the converse, being there the 
predicate of a negative, be distributed ; and this 
would, for similar reasons to those above given 
against the simple conversion of A, be useless for 
the purposes of inference. O, however, may be 
converted simply by regarding it as I. This is done 
by considering the negative as attached to the pre- 
dicate instead of by the copula. Thus, in “some 
who possess wealth are not happy,” if we consider 
the predicate as “ not-happy ” instead of “happy,” 
the proposition may practically be regarded as I, 
and then converted simply. This is called convei- 
sion by Contraposition. 

It should be noticed that Singular Propositions 
are, for the purposes of conversion, regarded as 
Universals, inasmuch as their subjects may be said 
to be distributed, being used to stand for the mhole 
of what they can be used to signify. 

The result then is this: E and I are converted 
simply, A per accidens, and O by contraposition. 


SYLLOGISM. 


The complete understanding of the nature and 
theory of Syllogism, and its practical application, 
may be said to be the chief aim and end of Logic. 

We have already seen that the third operation of 
the mind is Reasoning, and that this, when ex- 
pressed in words, is called an Argument, or when 
put into a certain form laid down by logicians, a 
Syllogism. We may accept Archbishop Whately’s 
definition of an Argument, which is “an expression 
in which from something laid down and granted as 
true (i.¢., the Premises), something else (i.e., the 
Conclusion) beyond this must be admitted to be 
true, as following necessarily [resulting] from the 
other.” The same writer defines a Syllogism, which 
is an argument stated in a regular logical form, as 
“an argument so expressed that the conclusiveness 
of it is manifest from the mere force of the expres- 
sion,” i.e., without considering the meaning of the 
terms: ¢.., in this syllogism, “Every Y is X, Z is 
Y, therefore Z is X,” the conclusion follows from 
the premises, whatever terms X, Y, and Z respec- 
tively are understood to stand for. 

Reserving, however, for the time our explana- 
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tion of the analysis and rules of the Syllogism, we 
will now briefly mention, to show their groundless- 
ness, a few of the common erroneous impressions 
abroad upon the subject. 

Some persons have considered it a conclusive 
argument against the utility of Logic in improving 
the reasoning powers and enabling us to reason 
better, to say that numbers reasoned very well 
before ever Logic was heard of, and that still 
greater numbers are in the habit of reasoning 
correctly now who are ignorant of even its funda- 
mental principles. This is an objection to the study 
of Logic which, when reflected upon, must appear 
absurd. It might just as reasonably be said that a 
science of music was useless, because many persons 
are proficient in music who have never been scientific- 
ally taught, and who are wholly unacquainted with 
its principles; or that grammar may safely be 
neglected on the ground that all persons can speak, 
and many even grammatically, without ever having 
been taught it. Indeed, as Archbishop Whately 
remarks, the practice in any process respecting 
which any system has been formed, not only may 
exist independently of the theory, but must have 
preceded the theory. 

There are others who consider that the method 
of reasoning by means of the syllogism is a peculiar 
method, and that there are other methods differing 
from it which may often be more conveniently 
employed in reference to particular subjects. This 
is a mistake. Syllogistic reasoning is not a peculiar 
form of reasoning, but is (with the possible excep- 
tion of Induction, which we shall afterwards con- 
sider) the one form to which all correct reasoning 
may be reduced, or in which it may be exhibited. 
The reasoning process is in every case, no matter 
what may be the subject-matter on which it is em- 
ployed, substantially the same. Quite as reasonably 
might one say that grammar was a peculiar language, 
and that men might speak correctly without speak- 
ing grammatically. Logic, in fact, in reference to 
the syllogistic process, is not am art or science of 
reasoning, but the art or science of doing so. 

Other persons have strangely supposed that, when 
the logician teaches that all correct reasoning must 
be capable of being reduced to the syllogistic form, 
he means to convey that no one can use correct 
arguments, unless he states them severally at full 
length in this particular form. As well, to borrow 
Archbishop Whately’s illustration, might it be sup- 
posed that when a chemist teaches us to analyse 
and resolve a compound substance into its simple 
elements, he means that we should never use it for 
any purpose without repeating the actual process 
of analysis, or that “to speak grammatically” means 
to parte every sentence that we utter. 
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METEOROLOGY.—TII. 
[Continued from p. 94.) 
THE TEMPERATURE OF THE AIR, ITS MEASURE- 
MENT AND DISTRIBUTION. 

In many respects the primary and most import- 
ant of meteorological observations is that of the 
temperature of the air. In supplementing the 
account of atmospheric temperature given in 
Vol. I., pp. 144-145, it will be convenient to con- 
sider, first, the instruments by which temperature 
is measured ; secondly, its sources and their separate 
estimation ; thirdly, the range of temperature, or 
its distribution in time, diurnal and annual; and 
lastly, its geographical or space-distribution. 

A rough kind of thermoscope* in common use is 
that known for more than a century as the 
camphor-glass or steurm-glass. This consists of a 
tube containing some air with a mixture of 
camphor, potassium nitrate, and ammonium chloride 
partly dissolved in alcohol and water. If the un- 
dissolved substance remains at the bottom, fine 
weather is said to be probable; if it rises gradually 
in feathery crystals, rain is likely ; and if it rises 
higher while the liquid portion becomes turbid, 
storm may be anticipated. It does not seem a 
trustworthy guide. 

Temperature is measured, and not merely in- 
dicated, by the various forms of the instrument 
known as the thermometer. It seems to have been 
invented in the sixteenth century, though by whom 
it is unknown. Galileo about 1612 seems to have 
introduced the use of alcohol in a closed tube: 
Robert Hooke in 1665 suggested the use of the 
freezing-point of water as the starting-point of the 
scale; and Halley in 1693 proposed its boiling- 
point as the upper fixed point, and the substitution 
of mercury for alcohol. 

The advantages of mercury are its high conduc- 
tivity as a metal and its low specific heat, which 
render it very sensitive, its regularity of expansion, 
and its high boiling-point. As it freezes at —-40° 
(F. or C.), its indications in polar climates are not 
trustworthy, so that alcohol is still employed in 
minimum thermometers, those, that is, intended to 
register the greatest degrees of cold. 

In 1714 Fahrenheit adopted as zero (0° F.) the 
temperature of a mixture of ice and salt, which he 
believed to be the greatest possible cold, and took 
blood-heat arbitrarily as 24°. This made the 
freezing-point 8°, and these large degrees being 
afterwards divided into four, the freezing-point 
became 82° F., blood-heat 96° F., and, the scale 
being continued, the boiling-point 212° F. This 

* Instrnments having names terminated in “-meter” (uerpor, 


métrén, measure) are more exact in their indications than 
thoue terminated in ‘‘-scope” (exomdw, skipéd, I observe). 
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scale is still in general use in England, and its low 
zero (owing to which negative quantities rarely 
occur in temperate climates) and its short degrees, 
giving more accurate results, render it the favourite 
scale of meteorologists. In 1730 Réaumur intro- 
duced the scale still popular in Germany, with 
freezing-point zero (0° R.), and boiling-point 80°: 
in 1742 Celsius took 0° as the boiling-point and 
100° as the freezing-point ; and this scale, inverted 
by Linnzus, and known as the Centigrade, is now 
in general use abroad and in chemistry and physics. 
The degrees of the three scales being in the ratio of 
9° F.—5° C.—4° R., to convert readings in C. to R., 
multiply by 4, and divide by 5; vice rersd, to con- 
vert R. to C., multiply by 5 and divide by 4; to 
convert C. or R. to F., multiply by 9, divide by 5 
or 4, as the case may be, and then add 32; or to 
convert F. into C. or R., begin by subtracting 32, 
multiply by 5 or 4, and then, in either case, divide 
by 9. 

Thermometers have their freezing-point fixed by 
immersion in melting snow, and their boiling-point 
by exposure to the vapour of water boiling under a 
standard barometric pressure of 29°905 in. in the 
latitude of London. They can be tested at Kew 
Observatory, and no space of ten degrees on the 
scale should be more than 0'3° wrong. “ Displace- 
ment of zero” is a defect in the readings due to 
long-continued irregular shrinkage of the glass of 
the bulb, and necessitates a simple testing at 
intervals and deduction from the records. 

In addition to ordinary thermometers, self- 
registering instruments are used to record maxi- 
mum and minimum temperatures, Negretti’s maxi- 
mum thermometer (Fig. 1), though difficult to make, 
is not very liable to get out of order, and if hung 
exactly horizontal is very accurate. The tube is 
so constricted close to the bulb that the mercury 
can pass in expanding, but is not drawn back when 
the temperature falls. The instrument is set by 
swinging it briskly, bulb downwards, until the 
mercury passes the constriction. 

John Rutherford’s minimum thermometer (Fig. 2), 
invented in 1790, is the pattern in common use. It 
is a horizontal spirit thermometer with the bulb 
below the tube, and a light porcelain index in the 
liquid. When the temperature rises the spirit 
flows past the index, but in falling capillary attrac- 
tion draws the index down with it. This instru- 
ment is liable to become very defective from 
evaporation of part of the spirit. 

It is now the rule in England to take the reading 
of both maximum and minimum thermometers at 
9 p.m. daily, and to take the mean of the.two 
readings as the average or mean temperature for 
the day, beginning at the previous midnight. Thus 
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it is agreed go employ the civil, not the astro- 
nomical, day. Similarly, though ‘the only logical 
subdivision of the year is into 73 periods of 
five days each,” for ordinary purposes monthly 
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Fig. 1.—MaximumM THERMOMETER, 






means, 7.¢., averages of the 28, 29, 30, or 31 daily 
means in a inonth, are employed. 

To obtain a continuous record of temperature, 
the photographic thermograph is used, a photograph 
being taken on sensitised paper, stretched on a 
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drum revolving by clockwork, either of an air- 
bubble introduced into the column of mercury, or 
of the space above the column. The tracing so 
obtained is termed a thermugram. 

A very difficult problem is how to place our 
thermometers to obtain the true temperature 
of the open air. For isolated observations a 
sling thermometer, tied to a string and swung 
round the head, gives accurate results; but for 
continuous observations some form of screen to 
exclude the effects of radiation is desirable. That 
most used, though rather small and confined, is 
Mr. Thomas Stevenson’s, a wooden box 23in. long, 
14 in. broad, and 18 in. high, double-louvred on all 
its sides, open below, with legs so that the ther- 
mometer-bulbs are four feet above the ground, the 
whole painted white, and, if possible, standing on 
an open grass-plot (Fig. 3). 

The sun's rays are practically our sole source of 
heat ;* but their action is not, in the first instance, 
to warm the air. Just as a glass fire-screen stops 
the “dark” heat rays from a fire whilst a glass 
window stops but little of the sun’s heat, so the 
atmosphere, and especially its moisture-laden lower 
layers, while largely diathermanous to the direct 
solar radiation, stops and is heated by the “dark” 
rays from the earth. We require instruments, 
therefore, both to measure solar and terrestrial 
radiation, neither of which wants is very satis- 
factorily supplied. The length of time during any 
one day in which unobscured sunshine occurs is 
readily measured by J. F. Campbell’s sunshine- 
recorder, a very simple instrument (Fig. 4). Itisa 
glass sphere acting as a burning-glass on a strip of 
prepared cardboard divided like a watch face, the 


* Dr. Haughton calculates the heat received from the in- 
terior of the earth at yy, of that received from the sun. 
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length and intensity of the scorching giving the 
time the sun shines. It gives, however, no 
measure of the intensity of solar radiation, which 
may be estimated either by Herschel’s actinometer, 
a bulb - tube 
filed with an 
ammoniacalso- 
lution of cop- 
per, or, as it is 
now more com- 
monly done, by 
the black - bulb 
thermometer in 
vacuo (Fig. 5). 
This is usually q 
in Britain ex- 
posed four feet 
above the 
ground, hori- 
zontally, with 
its bulb to- 
wards the 
south-east, and 
the maximum 
shade tempera- 
ture subtracted 
from the maxi- 
mumregistered 
by it is taken as the solar radiation maximum. 
In very dry climates, temperatures above 212° may 
thus be recorded, more than 150° occurring even 
in Britain. Terrestrial radiation is measured by a 





Fig. 3.—STEVENSON's THERMOMETER 
SCREEN. 





Fig. 4.—CAMPBELL’S SUNSHINE RECORDER. 


minimum thermometer with its bulb just level with 
the tips of the grass. Except in very wet fogs, 
such a thermometer will give lower readings than 
that in the screen. 

“The amount of heat received from the sun 
increases hour by hour from his rising until noon, 
and then decreases again till sunset, while all 
night long we receive no heat at all from him. The 
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radiating power increases almost pari passu with 
the increasing heat, but cannot quite keep pace 
with it, and so the day grows warmer as it wears on. 
The heat received begins to decrease when noon is 





Fig. 5.—BLAcCK-BULB THERMOMETER. 


passed, but the amount given off does not equal 
that received for about two hours, and, accordingly, 
the hottest part of the day is about 2 pm. The 
coldest is just before sunrise, because then the 
influence of solar heat has been withdrawn for 
the longest possible period, while the earth all the 
time has been radiating heat out into space. If we 
apply a similar train of reasoning to the yearly 
period we shall understand how it is that the 
hottest month in these latitudes is not June, but 
July, and the coldest not December, but January. 
The common saying ‘As the day lengthens the 
cold strengthens’ expresses this fact.”* 

So dependent, however, is the diurn#l range of 
temperature upon terrestrial radiation that it is 





Fig. 6.—Synopric Cuarts SHOWING ISOTHERMS FOR JANUARY AND JULY. 


barely perceptible either in cloudy weather or on 
the open sea under the equator, whilst, as we 
might expect, it 1s non-existent during the pro- 
longed “ night ” of polar regions. 
When we take into consideration the various 
* R. H. Scott, F.R.S., ‘' Klementary Meteorology.” 
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local causes modifying temperaturee(see Vol. I., 
p. 144), we can understand that the isotherms, or 
curves uniting places having the same temperature, 
will not be simple parallel latitudinal lines (Fig. 6). 
Of these causes the chief are those to which we have 
already called attention, the irregular distribution 
of land and water, the specific heat of water being 
five times that of dry land, the radiating power of 
water being less than that of land, the action of 
winds and ocean-currents, and the latent heat of 
water. In passing from a solid to a liquid form 
water requires, merely to liquefy it, without raising 
its temperature, as much heat as would suffice to 
raise the same bulk of water (when already liquid) 
through more than 142° F. Thus to melt a layer 
of ice only 1} inches thick requires as much heat 
as will raise a stratum of air 800 feet thick from 
32° to 88°. The same amount of latent heat will be 
liberated on the return of the water to the condi- 
tion of ice, thus moderating the rigour of the cold 
and prolonging the autumn in high latitudes just 
as the melting of the ice delays the spring. From 
these causes it follows that land near the equator 
raises the mean temperature or deflects the 
isotherms polewards, whilst near either pole it 
lowers temperature, or de- 
flocts isotherms towards the 
equator; and, conversely, 
equatorial oceans lower, and 
polar oceans raise the mean 
temperature. (See Map of 
the World with isotherms, 
Vol. II., opposite p. 164.) 

The constant action of 
ocean-currents in the transfer 
of heat was described in our 
lessons on Physical Geogra- 
phy (Vol. I., pp. 264, 265), 
and the less constant action 
of atmospheric currents or 
winds, to which we shall 
have another occasion of re- 
ferring, on pp. 145 and 146 in 
the same volume. “ With- 
out ocean-currents,” says Dr. 
Croll, “the globe would not 
be habitable.” 

We cannot here trace the 
course of the various iso- 
therms across the globe, but 
it should be remembered that to form any adequate 
notion of the annual distribution of temperature, it 
is necessary to notice not only the annual means, 
but also the winter and summer extremes, as these 
make the difference between equable or insular and 
extreme or continental climates. 
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ATMOSPHERIC PRESSURE: ITS MEASUREMENT 
AND DISTRIBUTION. 

Actual weighing of vessels, when exhausted by an 
air-pump and when not so exhausted, will convince 
us that air has weight. Thirteen cubic feet of air 
weigh about 1 lb. avoirdupois, so that the air in West- 
minster Hall has been calculated to weigh nearly 
75 tons. 

Having weight, the atmospheric ocean of un- 
known depth, at the bottom of which we live, neces- 
sarily exerts pressure—a pressure transmitted like 
that of other fluids equally in all directions, and 
therefore generally counteracting itself, so to say, 
and not perceived by us. If, however, we imitate 
Torricelli in his experiment of 1643 (see Vol. I., pp. 
142, 143) by inverting an exhausted tube over a 
liquid, we relieve part of the surface of the liquid 
from atmospheric pressure, and the liquid will rise 
in the tube, forming a column the height of which 
will depend on the specific gravity of the liquid, 
whilst its weight will be equal to that of a column 
of air of the same calibre. Atmospheric pressure is 
about 14-7 lb. to the square inch, a cubic inch of 
water weighs 252°5 prains, and one of mercury 13°59 
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Fig. 7.—Daily News BAROMETRIC REPORT, JANUARY ILpsT, 1692, 
Corrected to sea-level and reduced to 32 deg. F. 


The black lines show the height of the barometer at 1 o'clock 
on this and three previous mornings. The dotted Ines 
indicate the extreme variations dung yesterday and the 
two previous days. The init al letters show the direction 


of the wind. 


times asmuch. Thusa column of water 34 feet high, 
or one of mercury 30 inches, will counterbalance the 
atmosphere. This is the principle of the barometer, 
as Torricelli’s instrament was named by Robert Boyle, 
and fluctuations in the height of the mercury in the 
barometer represent fluctuations, variously produced, 
in the local pressure of the atmosphere. To measure 
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this varying atmospheric pressure, the barometer is 
graduated, preferably on a brass scale, into inches 
and twentieths ; but, as al] readings at sea-level will 
range between 26 and 32 inches, it is unnecessary 
to have it graduated through the whole length of 
the tube. For more accurate readings the small 
movable scale, called, from its inventor, a vernier, 
THe Times OFricn, 2 A.M. 
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Fig. 8.—Zimes BAROMETRIC REPORT, JANUARY 187, 1892. , 


is attached to the barometer. Its principle is that 
m divisions of the barometer scale are equal to 
m-+1 divisions of that of the vernier. English 
barometers are divided into twentieths of an inch, so 
that 24 of these being equal to 25 divisions on the 
vernier, one of the former spaces is two-thousandths 
of an inch larger than one of the latter. 

As the mercury in the barometer will expand 
when heated, the reading has to be “corrected for 
temperature” or “reduced to 32°” by calculation, or 
rather by the use of previously calculated tables; 
and, similarly, it has to be “corrected for altitude” 
or “ reduced to sea-level,” é.e., Ordnance Datum, the 
mean half-tide level at Liverpool, as the barometer 
is approximately 0°1 inch lower for every 90 feet of 
ascent. Any corrections for individual instruments 
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for each half-inch of their scale are made, as at 
Kew, by comparison with a standard. 

Aneroid barometers, though conveniently port- 
able and compensated for temperature, cannot be 
relied on for any length of time. The use of 
glycerine instead of mercury, as in Mr. Jordan’s 
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Fig. 9.—Daily Telegraph BAROMETRIC REPORT, JANUARY IsT, 
1892, 


The above chart represents the movement of the barometer, 
corrected for sea-level and reduced to 32 deg. F., during 
the last four days ending midnight, Dec. 31—Jan. 1. 


instrument at the Zimes office, by magnifying the 
scale more than ten times, shows the fluctuations 
more strikingly. 

With ordinary barometers atmospheric pressure 
can only be recorded at the various hours of observa- 
tion, as in the case of the daily black lines in the 
reports published by the Daily News (Fig. 7) and in 
the two-hourly records at the Zimes office (Fig. 8); 
but there are various continuously self-recording 
instruments, or barographs, in use, and the curves 
traced by them, such as those published by the 
Daily Telegraph, are called barograms (Fig.9). The 
Meteorological Office, for instance, photographs on 
a continuous ribbon of paper the actual height of the 
mercury by admitting light through the Torricellian 
vacuum. Another most ingenious barograph, that 
of King, has its tube suspended from the arm of a 
balance and counterpoised, so that any increase or 
decrease in its weight, by the rise or fall of the 
mercury, will cause it to sink or rise in the cistern 
of mercury, and to move a pencil in so doing. 

There is a regular diurnal range of the barometer, 
largely dependent on those fluctuations of tempera- 
ture which are clearly seen in the thermogram of a 
clear day; but, except in the tropics, it is so slight 
as to be altogether masked by the non-periodical or 
storm oscillations. The measure of the rapidity 
with which the mercury rises or falls is called 
the barumetric rate. It is usually expressed in 
hundredths of an inch of mercury per hour, and in 
the climate of Britain is low if under 0-02 in. and 
high if over 0°05 in., seldom exceeding 0°10 in. 


BRITISH COMMERCE,—IV. 


[Continued from p. 108.) 
IVORY. 


THE chief sources of our ivory supplies are Africa, 
the British East Indies, Holland, and France. These 
countries contribute, out of a total import of 
14,349 cwt. of the value of £755,164, 11,099 cwt. 
valued at £596,572. 

Ivory is equivalent to the hard substance known 
as dentine, and of which teeth are mostly composed. 
It is only teeth, however, that are sufficiently large 
to be handled with profit that are drawn upon for 
industrial purposes. Hence, in commerce, ivory is 
confined to the tusks of the elephant, the hippopota- 
mus, the walrus, the narwhal, and the sperm whale. 

The teeth of the hippopotamus, or river-horse, that 
are drawn upon for ivory are the incisors and the 
canines. At one time the canines of this animal 
were largely used by dentists in the manufacture 
of artificial teeth. They are still the best article 
known for the handles of surgical instruments by 
reason of their little liability to take on stains. 
In some kinds of delicate carving, too, they are 
preferred to elephant ivory. The incisors of the 
hippopotamus are manufactured into ladies’ long 
knitting needles and netting meshes. 

The African elephant ivory is the best, and the 
best of that comes from near the equator. In this 
region, though the animals are smaller, yet their 
tusks are larger, and the value generally depends 
upon the length of the tusks, inasmuch as the larger 
the tusks, the larger the articles that can be 
made from them. It is supposed that the size of 
the tusks in the equatorial elephant is due to the 
greater age of the animals, they being subject to 
less disturbance here than further south. The 
centre of the African ivory trade is Zanzibar, though 
considerable quantities also eome by way of the 
Cape and Natal. Caravans also transport it across 
the desert to North African ports, whence it finds its 
way into the markets of the world from Alexandria, 
Tripoli, Tunis, and Cairo. 

Asiatic ivory is inferior in size, and is more easily 
discoloured than African. While 175 Ib. is not an 
uncommon weight for an African tusk, the largest 
Indian growth does not attain to half that. From 
Cochin-China, however, come tusks that reach 
150 lb. Itis only the male Asiatic elephant that 
yields tusks sufficiently large to have any commercial 
value. In Africa, the tusks of both sexes enter into 
commerce, the male being the larger. 

The ivory from the walrus, which is supplied from 
the pair of tusks that grow in the upper jaw and 
descend outside the lower jaw, lacks density and is 
far less valuable than any of the preceding. A pair 
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of such tuskg weighs about 4 1b., and acquires a 
length of 2 feet. They are captured by whalers 
mainly on the Alaska coast, and a market is found 
for the bulk of the ivory in China. 

The narwhal ivory is from the left tusk of Monodon 
monocerus, an inhabitant of the Arctic seas. Only 
the left tusk of the male enters into commerce, the 
right being ina rudimentary state only. It reaches 
a length of 10 feet, is of coarse texture, and of 
comparatively little value in commerce. 

Fossil ivory is found in Siberia and Alaska. It is 
the tusks of the extinct mammoth, a pair of which 
has the average weight of 200lb. The defect in 
this ivory is its brittleness. 

With us, the chief uses to which ivory is put are 
the manufacture of razor and knife handles, billiard 
balls, chessmen, combs, piano-keys, brush backs 
and handles, fancy drinking cups, cabinets, and 
other articles. The greatest quantity, however is 
consumed in the cutlery trade. It is cut into the 
requisite shapes by means of a horizontal saw, the 
fragments and dust being carefully preserved. This 
refuse, by being burnt in air-tight vessels, and so 
made intoa kind of charcoal, yields the finest black 
colour. By boiling, again, it may be made into a 
jelly that rivals calf’s-foot jelly and that does not 
deteriorate from keeping. 

The quality, and consequently the price, of ivory 
is dependent on the size and soundness of the tusks, 
which in commerce are sorted into those of 60 lb. 
and upwards, those between 401b. and 60 lb., and 
those between 20 ]b. and 40]b. Below 20 lb. 
they receive the name of ‘scrivelloes,” and are 
devoted principally to the production of billiard 
balls. As to price, the African ivory, which is the 
best, has averaged during the past ten years £50 
per cwt. Specially selected teeth, however, may 
bring more than £100 per cwt. 


VEGETABLE IVORY. 
is made from the corozo nut of commerce, the fruit 
of the palm-like plant Phytelephas macrocarpa, 
which grows in South America. The nuts are the 
seeds of the plant, and are somewhat similar in 
shape to a Brazil nut, though larger and so hard 
that they will break a stone used to break them. 
They are successfully used to imitate ivory, and 
are worked up chiefly by London and Birmingham 
turners into buttons, umbrella handles, and articles 
of a fancy description. The imports of vegetable 
ivory, which are chiefly from Chili and Colombia, 
are 102,879 cwt., of the declared value of £54,755. 


HORNS AND HOOFS 


are imported into this country to the extent of 
5,360 tons yearly, representing a value of £158,971. 


In addition to this, there is used for manufacturing 
purposes the produce of our own animals, The 
chief supplies come from the British East Indies, 
United States, Australasia, and France: these 
countries sending respectively 1,486 tons, worth 
£61,049 ; 798 tons, worth £12,016; 654 tons, worth 
£17,616 ; and 638 tons, worth £15,707. 

The most valuable horns are those from the 
African ox, the Java buffalo, and the Arnee buffalo 
of India. Hoofs, though similar to horns, are less 
valuable because Jess easily worked, and are devoted 
chiefly to the manufacture of buttons and cheap 
combs. The horns and hoofs that mainly enter 
into industry are those of oxen. Horn tips, which are 
solid, are used by cutlers and button-makers. The 
sheaths are converted into a great variety of articles 
—such as drinking-cups, combs, knife-handles, shoe- 
horns, powder-horns, snuff-boxes. Horn is easily 
dyed, and in this country is usually made to resemble 
tortoise-shel]l. Fragments resulting from the process 
to which it is subjected in manufactures are melted 
and moulded into different shapes, thus supplying 
us with bell-handles, handles of table knives and 
forks, drawer-knobs, and such like; or they may be 
subjected to different treatment, and made to yield 
prussic acid. 

From the antlers of deer are made also knife- 
handles of a superior kind, and from the shavings 
arising from their manufacture is made ammonia, 
which is thus popularly called “ hartshorn.” 


WHALEBONE 


is, strictly speaking, not bone at all. It is rather 
a number of hardened hairs adhering together by 
means of a gum. The whale from which it is 
mainly derived is the Greenland whale (LBalaena 
mysticetus), for which it does duty as a sieve or 
strainer in catching its prey, pretty much as a net 
does duty for the fisherman. In the whale’s mouth it 
depends from the upper jaw, and is arranged in flat 
plates of about 12 feet long, 10 or 12 inches broad, 
and about 4 inch thick. In a full-grown whale the 
weight of these plates, which number about 300 on 
each side of the mouth, is upwards of a ton anda 
half, and they furnish at least one ton of sale- 
able whalebone. The material usually arrives in 
pieces comprising about a dozen of these plates, 
which are first cleaned and softened by boiling and 
then planed into sizes according to the uses it may 
be meant for. 

Of whalebone in this form, the amount imported 
in 1890 was 4,994 cwt., of the declared value of 
£163,455. The chief contributary was Norway, with 
1,398 cwt., worth £12,975; other leading countries 
being France, Denmark, and Holland. 

The qualities which confer upon whalebone its 
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high value are its elasticity and strength combined 
with flexibility and lightness. It is chiefly used 
for the ribs of umbrellas and parasols and stays. 
The fibres that become separated in planing the 
blades are used to make brushes with, in stuffing 
mattresses and cushions instead of hair, and in 
filling fire-grates in summer, In thread-like strips 
it is used as a covering for whip-handles, walking- 
sticks, and telescopes, and plaited into hats. ‘Thick 
portions, again, provide knobs for walking-sticks and 
snuff-boxes, 
FEATHERS 

are used for the stuffing of beds and for decoration. 
Of ornamental feathers, our imports in 1890 were 
804,666 Ib. 6 oz., of the declared value of £1,056,657 : 
France sending 317,995 lb. 4 0z., worth £377,683 ; 
South Africa, 248,902 1b. 9 oz., worth £551,396 ; and 
the British East Indies, 101,367 lb. 20z., worth 
£41,347. The queen of ornamental feathers is the 
ostrich feather, and the best of this class come from 
the back and above the wings of the living bird. 
These, dyed black, furnish the mourning plumes of 
undertakers, and may cost as high a sum as £300. 
From seven to eight guineas a pound is the usual 
price of fine white ostrich feathers. The Americans 
are said to be able to manufacture artificial ostrich 
plumes. 

The principal supplies of ostrich feathers come 
from Africa, and in South Africa ostrich farming 
for the sake of the feathers has become an extensive 
industry. The plumes are gathered every cight 
months, and are cither plucked or cut off near the 
base with a sharp knife. The latter method is the 
one now generally adopted, as, though it lessens the 
weight of the feathers, it is not so injurious to the 
birds. There are many other birds whose feathers 
are valuable as ornaments. 

Of feathers for beds, our imports were 30,411 cwt., 
of the declared value of £108,547. From Germany 
came 9,174 cwt., worth £51,344; France, 8,736 cwt., 
worth £22,084; and from China, 7,489 cwt., worth 
£16,218. The feathers best suited for this purpose 
are those of ducks, geese, and swans, on account of 
their downiness and absence from hard stems. 
They arrive here in bales full of impurities. To 
cleanse them, they are first dried, then beaten with 
sticks, and sieved. Thereafter they are passed 
through hot stoves to destroy vermin and other 
animal germs. This process also adds to their 
appearance. 

The down of the eider duck is the most valuable 
of the feathers used for stuffing, and in Iceland and 
Norway eider duck farming is as regular an industry 
as ostrich farming in South Africa. The duck lines 
its nest with down plucked from its own breast to 
keep its young warm ; the farmers remove a portion 


of the down, which is replaced by qn additional 
plucking. ‘This is done three times in the year, and 
the result is 30z. of down from each nest. The 
down thus gathered is sorted and cleansed, sewn 
up into little bags about the size of a man’s fist for 
export, each weighing about three pounds. So fine 
and soft is this down that the contents of one of 
these bags, spread out and warmed over hot coal, 
are said to expand sufficiently to fill a bed big 
enough for two persons. Eider down, however, 
is not used for beds except as coverlets, as, when 
lain upon, it loses its elasticity. There are many 
inferior imitations of it in the market, the spuricus 
article being detected by its much greater weight. 
For a bed coverlet 13 lb. of eider down is usually 
sufficient ; made with other down, the weight would 
be three times greater. 


PETROLEUM. 

Our imports of this useful article are yearly 
increasing. In 1888 they amounted to 94 million 
gallons, in 1889 to over 102 million gallons, and in 
1890 to over 105 million gallons, of the declared 
value of £2,397,187. The great petroleum-yielding 
country is America, whence came in 1890 70,903,026 
gallons, worth £1,719,654 ; and next is Russia, which 
sent us 33,103,280 gallons, worth £632,343. Rock- 
oil and naphtha are names sometimes appiied to 
this substance. 

Besides the countries named, Russiaand America, 
petroleum is also found in this country, in France, 
Germany, and Italy. The chief parts of Russia 
yielding this oil are Baku and Kertch. The 
extent to which it is present in the region of the 
Caucasian mountains is quite unknawn, borings 
made having nearly always been successful. It is 
in America, however, that the petroleum industry 
has reached its highest development, and here the 
oil is transported from the wells to the rail or ship 
through tubing, one pump sending the oil a distance 
of 15 miles. 

In the working of petroleum great care has to be 
taken against fire, and many ingenious constructions 
have been devised to this end. In storing the oil, 
for instance, though tanks surrounded with water 
were sufficient protection against fire as ordinarily 
caused, yet they were unavailing against lightning. 
Even lightning-proof tanks, however, are now 
produced. 

The crude petroleum, the petroleum as it comes 
from the earth, is dark-coloured and somewhat 
thicker than common tar. To prepare this for 
commerce, it is distilled and so separated from :— 
(1) the highly volatile and inflammable light oils ; 
(2) the heavy oils, which are bad luminants but good 
for lubricating; (3) tarry substances; (4) colouring 
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substances; and (6) bad-smelling substances. The 
products ultimately derived from the crude petro- 
leum are: cymogene, used in artificial freezing; rhi- 
golene, used as an anwsthetic; gasolene, consumed 
in air-gas lamps; naphtha, devoted to different 
purposes; benzine, used in paints and varnishes ; 
kerosene, lamp-oil ; paraftin-oil, ultimately further 
separated into paraffin and a lubricating oil; and 
vaseline, which is the highly purified residuum left 
after the distillation of the petroleum. 


ASPHALTE OR BITUMEN 


is imported to the extent of 19,490 tons, of the 
declared value of £54,342. From French ports 
come 9,383 tons, worth £26,693; from the West 
India islands 3,747 tons, worth £10,575 ; and from 
Germany 2,768 tons, worth £8,073, It is put to 
various uses, such as for making roofs and flvors 
waterproof; but the bulk of it is consumed in the 
construction of roads and pavements—especially is 
this the case with that found at Val de Travers in 
Switzerland. It is supposed to be organic matter 
decomposed under the earth's surface, water being 
present but air absent. 

It takes its name from Lacus Asphaltites, or the 
Dead Sea, where it was formerly found in large 
quantities. There is a lake of it in Trinidad which 
presents some striking features. For instance, at 
the edge the lake is hard and cold; towards the 
centre, however, it becomes warm and soft; while 
at the centre it is boiling. 

The Val de Travers mine already mentioned, 
whose product is the best and most widely known 
in this country, was discovered in 1710 by a Greek 
professor, D’Eyrinis, and remained for a long time 
the only available source of asphalte. In 1838 the 
first asphalte pavements were constructed in Paris, 
and, later, it became much used there for the road- 
ways, the authorities considering it preferable to 
stones because in popular risings it would not furnish 
material for barricades. The first rival to Val de 
Travers was the Seyssel mine on the Rhone, and no 
better asphalte is found than the produce of these 
mines. 

In extracting the asphalte the process of blasting 
is resorted to, as in the quarrying of other rocks. 
After extraction it is broken up into a powder and 
sieved. This powder is then boiled in large sheet- 
iron boilers and converted into mastic. After 
boiling it is ladled out into moulds, and, when cool, 
solidifies into blocks—each block being about 3 cwt. 


COFFEE 
was imported in 1890 to the extent of $64,454 cwt., 
of the declared value of £4,004,490, and mixed with 
chicory to the extent of 222,731 cwt., of the declared 
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value of £8,115. The duty on pure coffee in the 
raw state is 1}d. per lb., roasted 2d. per lb., and 
mixed with chicory 2d. Central America and Brazil 
contribute, respectively, 224,723 cwt. at £1,159,566, 
and 221,284 cwt. at £852,173, the bulk of the re- 
mainder coming from the British East Indies. Of 
coffee mixed with chicory the main supplier is the 
Channel Islands. 

There are many different varieties of the coffee- 
plant, but the one that supplies almost the whole of 
the coffee of commerce is Coffea Arabica. It is an 
evergreen shrub, and attains a height of from 15 ft. 
to 20ft. he berries are the part that is used, and 
these are gathered when they assume a crimson 
colour. Sometimes they are picked from the plants 
and often they are shaken off, mats being spread 
underneath to receive them. They are then gathered 
into sacks to be conveyed to the curing-houses or, 
in some cases, they are washed thither down gal- 
vanised iion tubing. The first process that they 
undergo is known as pulping, which consists in 
separating the pulp enveloping the beans. Ferment- 
ation is next allowed to supervene to remove the 
saccharine from the beans, which are thereafter 
dried. After this, various minor operations such as 
fanning and sizing are gone through, and then the 
coffee is packed in air-tight casks or in bags, which 
are not so good, and then shipped. 

Such is raw coffee, which before being used is 
roasted in a hollow iron cylinder, kept turning for 
half an hour over a fire until the berrics become 
brown. ‘This enhances the flavour of the beans and 
also their strength as astimulant. Coffee is very 
much subject to adulteration. Chicory is the most 
common adulterant, and when added in small 
quantities is considered by some to improve the 
flavour and to assist digestion. Figs have also been 
roasted and pulverised and offered as coffee, as has 
also the date. The coffee-leaf itself is sometimes 
used as a substitute for tea. 

The best coffee, Mocha, comes from Yemen in 
Southern Arabia, being shipped principally from 
the ports of Loheia and Mocha. The high reputa- 
tion attained by this coffee in Europe is said not to 
be due to superior cultivation or improved stock, 
but to the circumstance that the coffee was first 
shipped to India, and thence by circuitous ways to 
European markets, it being thus two or three years 
old before it reached the consumer. Nowadays 
it is subject to considerable adulteration, and it is 
said that genuine Mocha is never seen westward of 
Constantinople. 

TEA 
was introduced into Europe by the Dutch. There 
is some doubt as to the date of its first appearance 
in England. One account places it as early as 1615, 
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relying on a letter from a servant of the East India 
Company, wherein a pot of the best sort of “ chaw” 
is requested. Others put the date at 1652, and 
in 1660 Pepys records in his diary:—‘I sent 
for a cup of tea, a Chinese drink, of which ] 
had never drunk before.” In or about the same 
year a pamphlet, accidentally discovered some years 
ago in the British Museum, was issued by Thomas 
Garway, the founder of Garraway’s famous coffee- 
house in Exchange Alley, and professes to give “ an 
exact description of the growth, quality, and virtues 
of the leaf tea.” As to its virtues, the writer of 
this pamphlet declares them to be “evident and 
manifest by the high esteem and use of it among 
the physicians and knowing men of France, Italy, 
Holland, and other parts of Christendom, while in 
England it hath been sold in the leaf for six pounds, 
and sometimes ten pounds for the one pound weight.” 
‘‘ And to the end,” he further adds, “ that all persons 
of eminency and quality, gentlemen and others, who 
have occasion for teas in leaf, may be supplied, 
these are to give notice that the said Thomas hath 
tea to sell from sixteen to fifty shillings in the 
pound.” 

In 1675, the imports of tea amounted to 4,713 Ib., 
but the taste for it was so restricted or the price so 
prohibitive, that this quantity overstocked the mar- 
ket for seven years. Ten years later, however, the 
imports had nearly tripled, and in the early years 
of the eighteenth century reached upwards of 
90,000 lb. By the middie of the century, with 
lessened imposts and a growing taste for ‘the cup 
that cheers but not inebriates,” the ycarly imports 
attained the high figure of over 24 million 1b., while 
at the end of the century, advancing with enormous 
strides, they had become more than 25 million lb. 
During the present century, the tea trade has never 
ceased to advance, and now the total imports have 
arrived at the enormous figure of 223,494,511 Ib., 
representing a money value of £9,919,666. Of this, 
37,297,599 lb. were re-exported and 194,009,063 Ib. 
were consumed at home. The countries from which 
these supplies are drawn are China, including Hong 
Kong and Macao, and British East India, including 
Ceylon; the former sending 73,635,351 lb., and the 
latter 146,260,642 lb 

Formerly, our teas were drawn exclusively from 
China, and were known in commerce as belonging 
to one or other of the divisions black or green tea. 
Green teas, according to Dr. Yeats, comprise Twan- 
kay, so named from a stream in the neighbourhood 
where this variety is grown; Hyson, meaning “before 
the rains,” the period of the year at which this 
variety is gathered ; Gunpowder, or ma-chu, “ hemp- 


pearl,” referring to the globular form into whichthe . 


leaves are twisted ; Imperial, named from the fact 


that only the Emperor and the mandarins consume 
it, and consisting of the smallest and most tender 
of the light-green leaves of the first gathering. 
“The black teas,” according to the same authority, 
‘“‘include Bohea, named with reference to the Bu-i 
hills. where it is grown ; Congou, or koong-foo, signi- 
fying labour or assiduity ; Souchong, or sian-chung, 
meaning small or scarce sort ; and Pekoe, or pe-kom, 
‘white hairs,’ in allusion to the down on the epi- 
dermis of the young spring leaves. The two last 
are the finest and most expensive of the black teas. 

‘The preparation of green tea may be described in 
general terms as follows :—The leaves are gathered 
from the shrub, and placed in bamboo baskets ; 
they are then put into shallow iron pans, placed 
over charcoal fires, and stirred continually and 
briskly, the rising steam being fanned away; 
after this they are removed from the pans, and 
whilst still flaccid with the contained moisture, are 
placed before the twisters, on a table made of 
split bamboo, and therefore presenting ridges; the 
twisters rol] them over with their hands until twisted. 
The leaves are then spread out and exposed to the 
action of the air, and afterwards returned to the 
drying-pans, exposed there to additional heat, and 
kept continually stirred until the drying is complete, 
when they are picked, sifted, sorted, and so pre- 
pared for packing. Black tea is prepared in the 
same manner, with this difference, that the fresh 
leaves, as soon as collected, are thrown together 
into heaps, and allowed to lie until a slight degree 
of fermentation ensues, or a spontaneous heating, 
similar to that which takes place in a damp hay- 
stack. This partial fermentation of the tea-leaves 
darkens their colour.” 

In India the tea-leaf goes practically through the 
same processes as in China, only these processes are 
performed by machinery when possible and when 
thought to be advantageous. Astonishing as has 
been the growth of the tea trade as a whole, still 
more astonishing has been the growth of the trade 
in Indian and Ceylon teas. The first consignment 
of Indian tea, amounting to 5 lb., was sent to London 
from Assam in 1835. In 1865, the consumption of 
this tea in this country was 3,000,000 lb., and in 
1888 it exceeded for the first time the cqnsumption 
of China tea—the figures being 87,000,000 lb. to 
79,000,000. Still more rapid has been the advance 
of Ceylon tea. In 1880, the year in which the 
importation of Ceylon tea may be said to have 
commenced, our consumption was 115,000 lb., which 
in five years grew to 3,000,000 Ib., the total import 
being 4,353,0001b. In 1890, the imports of this tea 
reached the high figure of 42,491,112 lb., an increase 
of just upon 370-fold. The rapid displacement in 
our markets of China teas by Ceylon and Indian 
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teas is assigned to different causes—to the greater 
strength and, consequently, greater economy of the 
latter, to the desire to encourage the industries of our 
own possessions, to the greater enterprise of British- 
managed plantations as against the slow-going, 
innovation-hating Chinese, and to the fact that the 
Chinese abused their long enjoyed monopoly by 
resorting to the use of adulterants. Whichever of 
these causes is the correct one, the truth possibly 
being in a mixture of them all, the fact remains that 
the Indian and Ceylon teas are rapidly monopolising 
the English markets. 

The entire tea trade of Britain is carried on from 
London, and the centre of the trade in London is 
Mincing Lane. Here are the establishments of the 
importers, brokers, and dealers, and here all cargoes 
of tea are sold. The importer or merchant buys the 
tea abroad, shipping it to London, where it is stored 
in one or other of the twenty bonded warehouses to 
await the process of sampling. ‘The broker, acting 
for the merchant, who does not appear upon the 
scene, deals with the tea from the moment of its 
coming into the London warehouses. The great bulk 
of the imports are sold by public auctio.u. Sales 
take place on the first four days of the week, and 
are carried on from 11 in the forenoon to 3 in the 
afternoon. Nothing can be more bewildering to a 
stranger than the bustle and excitement of the 
sale. On an average about 10,000 chests are sold 
each day. The dealer or distributor looks at all 
samples offered by the brokers, attends the auctions, 
and when his selections and purchases are made, 
offers the samples to the trade at alt the local 
centres throughout the kingdom. Before any trans- 
action is completed, the dealer pays a heavy deposit 
(amounting on the average to one-third of the whole 
of the purchase-money) to the importer, and then, 
before a single chest of tea can be removed, the 
balance of the purchase-money must be paid in 
cash.”—7Zea; its Natural, Social, and Commercial 
History. 

There are many other aspects of this great trade 
that might be treated. We shall content ourselves, 
however, with the following, from the work already 
quoted :—‘“ The year 1865, when the duty was re- 
duced to 6d. (previously it was 1s. 5d. per lb., now 
it is 4d.), may be regarded as a turning-point in 
the tea trade. Since then its conditions have quite 
altered, and new forces have come into action. The 
first effect of the reduction of the duty was to 
inaugurate a period of the fiercest competition 
between the wholesale dealers. They altered the 
terms on which they transacted business. Instead 
of requiring cash from their customers, as had been 
formerly the case, they offered extensive induce- 
ments of credit to local traders in every part of the 
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kingdom. This, no doubt, stimulated a certain kind 
of business, but whcther its effects have been bene- 
ficial is open to question. It led, among othei 
things, to the rise of picturesque forms of trading, 
by which gifts of all kinds, lotteries, and systems of 
insurance were identified with the distribution of 
tea. Shops for the exclusive sale of tea were 
established. Large quantities were also distributed 
by the co-operative stores, and the sale of tea ceased 
to be a grocer’s monopoly. If we may judge by 
their complaints, the results so far have not been 
particularly satisfactory to the large London dealers 
any more than the grocers. The reduction of the 
duty had, however, a more important effect. It 
led to the foundation of the packet and wholesale 
blended tea business. This trade has gradually 
grown in importance, and has exercised a consider- 
able influence on the large dealers and grocers.” 


GREEK.—<X XI. 
[Continued from p. 108 J 
VOCABULARY. 


“Aua, at the same time, 
together with. 
"Avapra(w, I snatch. 


Navpaxla, -as, f (vaus and 
uaxn), & sea-fight. 
TleAorovvfaios, 6, a Pelo- 


“Avenos, -ov, 6, wind. ponnesian. 
Atpiov, to-morrow. Illoris, -ews, 7, faith, 
"Exvew (Lat. endto), I fidelity. 


swim out. Srparia, -as, 7, an army, 
’"ExrdAéw, Isailfrom,Isail an expedition, 
away. Suyxéw (Lat. confundo), 


I pour together, I put 
in confusion. 

ZHaipa, -as, } (oursphere), 
a ball, a top. 

Tiwwpla, -as, 7, punish- 
ment, revenge. 


"EvdyTios, -a,-ov, opposite. 

‘Hyéoua, I lead, I believe. 

Karakalw, I burn down. 

KéAmos, -ov, 6, a bosom, 
gulf. 

Kploaios, -a, -ov, Crisaan. 


EXERCISE 113. 


Translate into English :— 

1. ‘H orpatla atpiov éxwdredoera: (exmdrevceira). 
2. “Aveuos Bdéppas évavrios tH oTparia Exvevcev. 3. 
"Ev rf vavpaxla tH év KéAm@ Kpicaly of Medonovviacrot 
kvSpas trav *AOnvaloy améxrewayv, Boor wh ékevevoay 
abrav. 4. “Oraqv of woAduio TH wéder WAnaidowor, 
of orpariara avaprdcavres Ta BxAda Oevoovra: mpds 
tas miaAas. 5, MoAAots kal copois dvipdor néxAavorat 
TavOpdémiva, Tinwplav jyyounévas elvar Tov Blov. 6. 
Tis obk hy KAavoee Toy plAov aruxy. 7. Oi moArrac 
RAmioay Tous modeulous pevgeicOa. 8. Of waides opaipav 
matooyra. 9. Svynéxune viv thy wlariv 6 Kab! nas 
Blos. 10. Of wordusor ras rev ‘EAArvww rdtes cuvd- 
xeay. 
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EXERCISE 114. 

Translate into Greek :— 

1. The army sailed away. 2. The army will sail 
away. 3. The north wind blows against the army. 
4. All the winds blew against the expedition. 5. 
The soldiers thought they should run to the doors. 
6. You weep for the unfortunate. 7. You will weep 
for the unfortunate. &. The foes will flee. 9. Keep- 
ing company with children, thou wilt play. 10. 
Good men play, and are yet in earnest. 11. The 
foes will put the ranks of the soldiers into confusion. 
12. The city has been burned down by the enemy. 
13. The soldiers think that the enemy will burn 
down the city. 


VERBS IN -w WITH THE PRESENT STEM 


STRENGTHENED. 

We have already seen that the present stem 
of several verbs is strengthened; which strength- 
ening, however, does not extend beyond the present 
and imperfect. Besides the strengthening by a 
consonant, and the lengthening of the stem-vowel, 
there are others which must now be set forth. 


I. Verbs whose Pure Stem in the Present and 
Imperfect is strengthened by the insertion of 
v before the termination. 


Observe that Balyw lengthens the stem-vowel « 
into ai; éAadvw, a into av; and rive, ft into i. 


(1) Batvw, I step, I go, fut. Bhooua, perf. BéBnxa, 
aor. EBnv; passive in compounds, as wapa- 
Balvoua, perf. pass. mapaBéBdpa, OF. pass. 
mwapeBddny. 

(2) edadyw, J drive (a chariot), fut. ead, -as, -a, 
inf, éAdy, aor. fAadoa, perf. dAfAdea; mid. I 
drive from me, repel, aor. hAacduny, perf. 

-pass. éAfAdua, inf. éAnAdo@a, aor. pass. 
HAGOnY. 

(3) wlyw, LT drink, fut. wloua, aor. &xov, imperat. 
wl, EewiO, inf. wlew, part. rlwy, perf. wé- 
mwka, perf. pass. rérwuat, aor. erddny. 

(4) rive, I atone for, I pay for, fut. rlow, aor. 
érioa, perf. rérixa, perf. pass. rériopat, 
inf. rerio@a:, aor pass. ériaOny; mid. rlyomat, 
Lf avenge, punish, tricone, erioduny. 

(5) ~0dvw, I go before, I anticipate, fut. pehoouat 
(more rarely @dcw), aor. %pOica, and 
(rarely in prose) &p@nv and ép@dunp», perf. 
EpOdxa. 


Here belongs a verb whose pure stem ends in a 
consonant :— 


Sdivw, J bite, aor. Uadxov, fut. Shtowa, perf. act. 
3d3nxa; perf. pass. 3é3y7yua:, aor pass. é3hxOny. 
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II. Verbs whose Pure Stem in the Present and 
Imperfect is strenythened by the introduction 
of the Syllable ve before the termination. 

(1) Bo-vé-w, J stop up, J fill up (construed with 
gen.), fut. Biow, aor. éBioa, perf. pass. 
BéeBvopa, inf. BeBio@a, aor. pass. éBicOny. 


(2) 


agin-vé-ouar, I arrive, fut. dagltoua:, 2 aor. 


apixdunv, adlxov, apixérOa:, perf. &prypmat, 
inf. apixOa, plup. dolypny, dito, etc. 


(3) 


tmioy-ve-ouat, I promise, aor. treox-duny, 


imper,. trocxyot; fut. trooxhooun, perf. 


bréoxXnua. 


So dumoxvéoua or auréxouan, 


I wear, T have on, fut. dupéfomat, aor. humio- 
xdunv and ihurecxduny. 


VOCABULARY. 


“Akpos, -a, -ov, very high ; 
To &kpoy, the height, 
sumnit. 

*Arortivw, I atone for, pay 
for, punish. 

Te, an enclitic, a strength- 
ening participle, ‘pse. 
It affirms what has 
gone before, and adds 
something more. 

"ExBalyw, I go out, turn 
out—that is, prove or 
become. 

’Exmlyw, I drink out, I 
drink up. 

*EfeAavvw, I drive out. 

"Egixvéoua: (with gen.), 
I attain to something. 


‘Iudtiov, -ov, Td, & gar- 
ment. 

Avkoupyos, -ov, 6, Lycur- 
gus. 

MeOvw, I get intoxicated, 
I drink pdév (that is, 
wine not mixed with 
water), 

Obra, certainly not. 

TloAureAela, -as. 7, cost- 
liness, splendour. 

Sraprn, -ns, H, Sparta. 

ZuuBalyw, I go with, go 
together; cuuBalve:, it 
happens. 

Suurtyw, I drink with, 
together. 


EXERCISE 115. 


Translate into English :-— 
1. Tots orpariwras évy tH orparig woAAd KaKd 


ovuveBeBynret. 
copdés. 3. <Auxovpyos 
Sruprns. 


exrlouat Tov olvoy. 
caro. 
thy wéAw ovuydures. 9. 
e514 x0n. 


11, Ai yuvaikes huwéoxovto ward fudria. 
olvos ieb trav orpatiorav eterdOn. 


imécxerd po aplterba. 


2. Zodois duidav Kal ards exBnon 
mwoAurerelay 
4. TloAAol ouuriovres &rrak ylyvovra laos. 
5. ‘O pebvwy BodAds dott Tov remwKévat. 


dtjrAacve Ths 


6. Ovn. 


7. Tots xaxovpyous of Geot drorl- 
8. Of woAdtras rovs moAeulous EpOacay eis 
‘O Aayas id Tov xuvds 
10. Obra: y’ éplin rav adxpadv daveb wdvov. 


12. ‘O 
13. ‘O ofaros 


EXERCISE 116. 


Translate into Greek :— 


1. The woman put on beautiful garments, 2. 
The woman will put on beautiful garments. 3. 


The friends promised to come. 


4. The general 


got into the city before the enemy. 5. The gods 
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punish evil-dgprs. 6. Many friends were drinking 
together. 7. Friends drinking together become 
enemies. 8. Many evils happened to my children 
as they came (coming) hither. 9. O that Apollo 
would punish that evil-doer |! 


III. Verbs whose Pure Stem is in the Present and 
Imperfect strengthened by the insertion of av 
(less often av) before the terminations. 


(a) ay or aw is introduced without any other 

change. 

All verbs of this kind form their tenses from a 
triple stem—namely, the present and imperfect 
from the strengthened stem, the second aorist 
from the pure stem, the future and perfect from 
a third stem which arises from the pure stem 
and an added e, which in the inflection passes 
into 7. The ain the termination -avyw is short. 


1. aicOdvoua, T feel, aor. 300-duny, aicbécOa; perf. 
noOnua, fut. aic@jcopat. 

2. auaprdvw, I miss the mark, fail, sin, 2 aor. 
ymaproy, fut. auaprjcoua, perf. hudprnra, 
perf. pass. judprnua, aor. pass. nuaprhOnv. 

3. amexOdavoua, J am hateful, aor. amnxOdsuny, inf. 
drex Gerba, fut. arexOhooua, perf. arhyOnua. 
(1 am hated). 

4. avtdvw (and abtw), J enercase, fut. adtiiow, 1 aor. 
nbinoa (perf. ntinna), perf. pass. nbtnuau, fut. 
pass. avéngoma:, aor. pass. nutyOny. 

. BrAaordve, J sprout, 2 aor. eBAacrov, fut. BAag- 
thow, perf. (Badatnka and BeBAdornka. 

6, 8ap6dyw, commonly as a compound —rara- 
Sapbavw, J slecp, 2 aor. naré8ap0ov, fut. xara- 
SapOnocoua, perf. caradeddpOnka. 

7. oArcOdvw, I slip, I slide, 2 aor. &dAcwbov, fut. 
oALcOHow, perf. wAicOnKa, 

8. ooppatvouou, J smell, 2 aor. doppduny, fut. ooppr- 
coud. 

9. opAtondvw, I am liable, I owe, 2 aor. deaoy, 
fut. opanow, perf. SpAnna, perf. mid. or pass. 
wpanuat. Mark the double strengthening in 
ton and ap. 


(>) ay is added, together with the insertion of the 
nasal vy, before the characteristic consonant of 
the pure stem. 


fos | 


Thus in Aav@dvw, pure stem Aad-, between a and 8, 
v is introduced, forming Aav6-, to which ay is added, 
forming AavOay-. The short vowel in the pure stem 
passes in the tenses (except the second aorist) into 
the corresponding long one: pvavdyw is an exception. 
The » before a p-sound and a #-sound undergoes the 
usual changes. 


10. Ocyydvw (pure stem O.y-), J touch, 2 aor. Eryor, 
fut. 6ffouas. 


11. Aayxdvw, I obtain by lot, 2 aor. Aaxoy, fut. 
Ajfoua:, perf. efAnxa, perf. mid. or pass. 
efAnyMar, NOY. pass. easy Ony. 

12. AauBdew, f take, 2 aor. {A&Bov, imperat. AdBe, 
fut. Afoua, perf. efAnpa, perf. mid. or pass. 
eYAnumatnor.mid. dAaBdéuny, AOr.pass, e:AhPOnv. 

13. AavOdyw, J lie concealed, 2 nor. fAaGoy, fut. 
Ahow, perf. AdAnBa (I am concealed); mid. 
émAavOdvoua, LI forget, aor. éreAadduny, fut. 
émiAhooua, perf. ériAdAnopat. 

14. wuvOdvona, I ask, inquire, learn, aor. érvOduny, 
perf. rérvopa, rérvoa, etc., fut. revoona. 

15. pavOdvw, IT learn, aor. tpudlov, fut. pabhoopar, 
perf. peuddnea. The a, contrary to the rule, 
remains short. 

16. ruyxdvw, I hit the mark, I get, obtain (with 
gen.), 2t happens, 2 aor. trixoy, fut. redfouat, 
perf. tervxnra (TYXE-). 


VOCABULARY. 
Evepyecia, -as, 7, abenefit. 
’Efauaprdvw, I fail, sin. 


"AyyeAla, -as, }, message. 


“Aye, come! come then! 
(imperative of &yw, I 
lead). 

*Avactpégw, I turn round 
(trans. and intrans.). 


“AvOeuwov, 7, bloom, 
flower. 
Bot‘Aevua, -dtos, 7d, a 


counsel, determination. 
Bpaxus, -eia, -v, short. 
Tevvaios, -a, -ov, of noble 
race, noble, brave. 
Aevpo, hither. 
Moxéw, I think, I am of 
opinion, I seem. 
*EAromat (poet. of €ari(w), 
I hope (éAmis). 
’"Emapxéw (with dat.), I 
help. 
"Em BovAn, -75, 7, & plot. 
"Emopxeéw, | forswear my- 
self, I swear falsely 
(with acc.). 


(Here the é strength- 
ens the meaning.) 

"I3:0s, a, -ov, ONe’S OWN. 

Kdundos, -ov, 6 and 7, & 
camel. 

Karadap0dvw, I sleep, fall 
asleep. 

Avypés, -d, -dy, sad. 

"Orlow, behind. 

Tlpoohkwy, -hkouca, -jKov 
(gen. -frovros), Seenly, 
suitable. 

Tlws (enclitic), in some 
way. 

Luudopd, -as, H, an event 
(especially misfortune). 

XOdv, -ovds, 7, the earth. 

Xpvaiov (diminutive of 
Xpioos), 7d, gold. 

‘Os, as; ds rdxiocra, as 
quickly as possible, as 
Foon As. 


EXERCISE 117. 


Translate into English :— 
1. Anoecy 8a TéAovs wh Soxelrw bd rovnpds. 2. Alara 


Spdoas cunpdxou Tevin Ceod. 
4, ‘O BaciAreds ris mpds éavTby 

5. Ol Mépoa rois “EAAnow 
6. blAuwwos abrds amedaivero Bla xpvalov 


kal pabdyra vou exe. 
ériBovdAns ovn fadero. 
ary yGovro. 


3. Wpdumara padeiy Sef 


madAoy, }) Bid TOV ExAwy noEnnévar Thy idiav BaciArclay. 
7. Of orpari@ra: Bpaxivy xpdvov KaréBapBov. 8, ‘Ds 
Sappovto rdxioTa Tay KauyAwy oi Trroi, orlow ave- 
orpepoy. 9. Gedy emiopay uh Sdeer AcAnbevar. 10. 
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Kaddv pndey els plaous Guapretv. 11. Makdpios Sorts 
Eruxe yervatou piadouv. 


EXERCISE 118. 

Translate into Greek :—- 

1. The king is aware of the plot against him. 2. 
Who has not erred? 38. Wise men do not err (it is 
not of wise men to err) twice in the same thing. 4. 
The wicked man is hateful to the good. 5. Being 
wicked, you will not lie hidden at last. 6. My 
brothers having learnt have wisdom. 7. The good 
will obtain good things. 8. The men fell asleep. 
9. Islepta short time. 10. I have obtained noble 
friends. 11. I learn to bear misfortune. 12. He 
lay hid doing a wicked deed (that is, he did a 
wicked deed, and was not found out). 13. They 
hope to lie hid, being wicked (that is, they are 
wicked, and hope not to be discovered). 


IV. Verbs whose Pure Stem is in the Present and 
Imperfect strengthened by the addition of the 
two consonants an or the syllable wor. 

Xx are appended when the characteristic of the 
stem is a vowel, and :cx when it is a consonant. 
Most of the verbs whose pure stem ends in a vowel 
form the future, etc. after the analogy of pure 
verbs, as etploxw, fut. eiphow (ETPE-). Some of 
these verbs, however, take in the present and 
imperfect a reduplication, which consists in the 
repetition of the first consonant of the stem with 
the vowel «. 


1, GA-lok-oum (&), [ am taken, captured (used of a 
city), imp. nAtoKduny CAAO-); fut. aadcoua, 
2 aor. faAwy and ébawv, J was taken ; perf. 
Hrawka and éddAwka, I have been taken. Vhe 
active is formed by alpeiv, to take, overcome. 

2. apéoxw, L please, fut. dpéow, aor. Hpeoa, perf. 
mid, or pass. fpecuai, aor. pass. hpecOny. 

3. ynpackw (or ynpdw), I grow old, fut. ynpdooua, 
1 aor. éyhpaca, inf, ynpaca:, perf. yeyhpaxa, 
I am old. 

4. yryvoonw, I learn, I know (TNO-), fut. yrdcoua, 
2 aor. tyvev (us), perf. &yvwea, perf. mid. or 
pass. tyywoua, aor. pass. éyvdcbny. 

5. i8pdonw, J run anay (only in compounds, as 
amobd-, éx5-, 5:a5-), fut. Spdooua, perf. d€dpana, 
2 aor. &Spay (-u1). 

6. etploxw, I find, 2 aor. ebpov, imper. ebpe (‘EYPE-), 
fut. edpyow, perf. efipnxa; mid. J procure, aor. 
edpéuny, perf. mid. or pass. efpnuat, aor. pass. 
ebpéOny. 

1. fBaoxw, I grow to maturity, fut. #Bhow, 1 aor. 
HhBnoa, perf. RBnka (7Bdw, J am young, but 
dyvnBdw, I become young again, rejuvenesco). 

8. Ovfoxw, commonly é&mrobvijicxw, I die (@AN-), 
2 aor. axd0avoy, fut. dro8avovua, perf. rébynka 
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(not dmordévynxa), 3 fut. TebvY tw, I shall be 
dead. 

. Opdonw, I spring, leap, 2 aor. €opor, fut. Bopotua, 

perf. ré8opa. 

10. iAdoxopar, J propitiate, fut. fA&eoua, aor. 
iAdoduny, aor. pass. Ada @ny. 

11. pvtonw (with gen.), J remember (MNA-), fut. 
aviow, 1 aor. Euvynoa, perf. mid. wéuynua 
(Lat. memini), subj. wepvwuai, -p, -nrat, imper. 
wéuvnoo, plup. eueuryuny, opt. meurypuny, -f0, 
-fT0, OF peuvgunv, -Po, -@7o, 3 fut. peuryyooua, 
aor. éuvioOny, fut. uynoOjooua. 

12. rdoxw, formed from md@cxnw (Lat. patior), I 
suffer, 2 aor. &ré0ov (MIEN®-), fut. weloouay, 
perf. rérovéa. 

18. mmlokw, J drink, fut. riow, 1 aor. grio. 

14. mapdonw, I sell, perf. wérpadxa, perf. mid. or 
pass. wérpayat, inf. wempucOa, aor. émpddny, 
3 fut. werpdoouai. 

15. oreploxw (and orepew), LT deprive, rob, fut. 
oreptow, 1 aor. éorépnoa; mid. and pass. 
oreploxoua, crepotuai, fut. orepryooua, pert. 
éorépnua, aor. éorepyony. 

16. ritpwonw, IT wound, fut. rpdow, 1 aor, erpwoa, 
perf. mid, or pass. rerpwuat, aor. érpwOny, 
fut. rpw0hooua and rpdcoma. 

17. pdoxw, I am of opinion, I give an opinion, affirm 
(the indicative and imperative are very rare, 
the parts of nul being used instead), imperf. 
épacxoy, fut. ojcw. 

18. xdonw, I open the mouth (XAN-), 2 aor. éxavoy, 
fut. xavotma:, perf. kéxnva, J stand open. 


Je) 


Observe that d:3acKxw, J teach, retains the k-sound 
in fut. d:ddéw, 1 aor. édldaka, perf. de5{5axa, aor. pass. 
€5:ddxOnv. 

VOCABULARY. 

Without ’Emavapépw (Lat. refero), 
I bring back, refer to 
something. 


“AAuTos, -oY, 
grief, griefless. 
"Aurnuovéw (with gen.), 


J have not in mind, 
I do not remember, 
I forget. 

Aexds, -ados, 7,the number 
ten, a decade, or period 
of ten years. 

’Etevploxw, I find out, 
discover. 


Ebyerns, -es, well-born, 
noble. 

Moipa, -as, 7, fate, lot. 

Mépoipos, -ov, determined 
by fate, fated. 

Idoxw et, I fare well, 
receive a favour. 

NevOéw, I bewail. 


EXERCISE 119. 


Translate into English :— 
1. ’OAlyous etpices kvbpas éralpovs morots ev 


xarerots mpdyuariy. 
éoriv d&wobaveiy. 


2. Tlaow dvOpdros pdépoindy 
3. TlevOotuer rovs teOvynxdras. 4. 


‘Hddws tav wadalwy mpdtewy péuinvra of &vOpwwot. 


5. Obr by efpois &vOpwroy wdvra dABiwraroy. 


6. *H 


GREEK. 


Karas Civ, Pecadws reOvnévas, 6 eb-yevhs BovAerat. 
T. Ei Seve 80 Suerepdy xaxdrnra wendvOare, wh Tt 
Ocois TovTwy motpay éwavapépere. 8. EY ris ynpdoas 
jiv eBxera, kkids dori ynpdoxew wodAds els Ero 
Sexdbas. 

EXERCISE 120. 

Translate into Greek :— 

1. I have found no companion faithful in diff- 
culties. 2, It is fated for thee to die, 3. I bewail 
my deceased father. 4. They will bewail the 
deceased general. 5. I gladly call to mind the 
great men of old (rdAa). 6. I found no man 
very happy in all respects. 7. I wish to live 
honourably or to die honourably. 8. Through thy 
fellow thou wilt suffer much. 9. It is possible to 
discover many things, but not all. 10. Even the 
wise have not discovered a life devoid of grief. 


V. Verbs whose Pure Stem is strengthened by a 
reduplication at the beginning. 


This reduplication consists in the repetition of 
the first consonant of the stem in union with the 
connecting vowel... Only in a few verbs does the 
reduplication remain in the formation of the tenses. 
To this class belong— 


ylyvoua (instead of yryévoua:), J become (TEN-), 

aor. évyevduny (TENE-), perf. yeyévnuc, TD have 

become, or yéyova with a present meaning, as 

I am (but yeyovas xpdvos, time past), fut. 
yevtooua. 

awixrw (instcad of mrérw), J fall, imper. rire 

(IIET-), fut. mwecotpo, 2 aor. érecor, perf. 
wémTwka. 

Here also belong several of the fourth class, as 

ylyveckw. 


VI. Verbs whose Pure Stem receives an e in the 
Present and Imperfect. 

1. yaudw, I marry (used of the man), perf. 
yeydunka; but fut. yaue, 1 aor. &yqua, mid. 
yauovua, J am married (of the woman—in 
Lat. nubo), aor. éynuduny, perf. pass. yeydunuat 
(Lat. in matrimonium ducor), aor. eyau7Ony, 
etc. 

2. doxew, I appear (in Lat. videor), I think, fut. 
Sééw, 1 aor. ESoka, perf. pass. Sédoyuar (Lat. 
visus sum), aor. pass. €5dxOnv. 

3. tupéw, I shear, cut the hair, mid. vpouat, aor. 
éfupdunvy, but perf. éfvpnuau. 

4. bw, I push, imperf. eé0ovv, fut. Gow and 
&4ow, 1 aor. Ewoan and doa, perf. Ewa, mid. 
fut. Sooua:, aor. ewoduny, perf. &wopai, aor. 
pass. ddcAny. 


VII. Verbs which in the Present and Imperfect have 
the Pure Stem, but in the other Tenses have 


wo 


10. 


1]. 


12. 


13. 


14, 
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a Stem with e as the Charaoteristic. (The « 
passes into n ; except &xGopa and udxouat.) 


. aradiw, J ward off, fut. arctijow (the active is 


unusual in prose), mid. J ward off from 
myself, I defend myself, I punish, fut. arety- 
copa, aor. hAcEduny (from AAEK-). 


. &x Popa, L am vexed, fut. &x@éoouat, aor. 


hxGecOnv, fut. pass. axGecOhtoouat, of the 
same import as 4x0éconai. 


. Béonw, I feed, pasture (intrans.), fut. Booxjaw, 


1 aor. éBdoxnoa; mid. with pass. aor. (€Boans- 


Onr), J feed. 


. Bovaoua, J am nilling, fut. BovAscoua, perf. 


BeBovaAnma, aor. €BovaAfny and %BovayOnp. 


. bw, L lack, want (commonly as the impers. 


Set, there is want, there is a necessity), subj. 
dén, part. deov, inf. Setv ; imperf. €e., opt. déou, 
fut. Sefoe:, 1 aor. eénoe, perf. SeSenxe; mid. 
Séouar, J need, fut. 8enovoua, aor. tdeiOnr, 
perf. dedénuat. 


. €0€Aw and Oérdw, I am willing, wish, imperf. 


HOeAov and eGedoyr, fut. éeAjow and bedArow, 
1 aor. #0éAnoa and é#éAnoa, perf. only, 
HOéANKAG. 


. etaw, ZT press, I drive, enclose, fut. elajow, perf. 


mid. or pass. efAnmat, BOT. Pass. eiAAOny. 


.“EPOMAI, J ask, aor. hpdunv, I asked, subj. 


Epwne, opt. dpoluny, imper. épod, épéo@a, 
épduevos, fut. epjooua; the other tenses are 
supplied by épwrayp. 


. tppw, I go forth, fut. éppijow, 1 aor. hppnoa, 


perf. Hppnk«. 

e3w (commonly radeddw), J sleep, fut. calevdjow, 
1 aor. éxa@evdnoa, perf. wanting. 

txw, I have, hold, imperf. elxov, 2 aor. toxoy, 
inf. oxeiv, imper. oxés, mapaoxes (-ut), Subj. 
XG, -jjs, tupdoxw, napdexps, etc. ; opt. cxolny 
(-m:), but in composition wapdoxoim ; part. 
oxév; fut. &w and oxfew, perf, exnka, aor. 
mid. écxdunv; subj. oxa@ua, opt. cxoluny, 
imper. cxov, rapacxod, inf. cxéoGa, raparxio- 
6a, part. oxduevos, fut. €fouas and ox%Aooua, 
perf. mid. or pass. éoxnuai, Aor. pass. doxéOnv. 

évw, I cook, fut. époua, aor. hnoa, aor. pass. 
nvhenv, perf. mid. or pass. #ynmat. 

Kabi(w, I seat, I set, I seat myself, imperf. 
exdbifov, old Attic xdOifoy, fut. nadie, 1 aor. 
éxddioa, old Attic xaioa, perf. nexdBixa ; mid. 
I seat myself, I sit, fut. nadiGhoouas, aor. 
éxabtodunv, I seated myself, I sat down; but 
nabéCoua, I seat myself, I sit, imperf. ecabets- 
pny, fut. cadedovua. 

pdyonen, I fight, contend, fut. paxotpas (instead 
of paxéooua:), aor. éuaxerduny, perf. peudx- 
nas. 
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pérArw, I think to, I am about to, I loiter ; 
imperf. fueAAor and fueddAov, fut. peraAtow, 
1 aor. éudAAnga. 

16. wérAee por tivds (Lat. curae mihi est aliquid). 
I care for (the first person, uéaAw, is rare), 
fut. wearoe:, 1 aor. éudAnce, perf. peuéAnne, 
2 perf. wéunde; mid. wéeAoua: (Commonly 
émiudAoua, and very often also émimeAoduat, 
I care for), fut. érimeAhooua:, aor. érepernOny, 
perf, émpeuéAnuat. 

17. pitw, T suck, fut. pu¢how, etc. 

18. d¢w, J smell, fut. d¢4ow, 1 aor. &{noa, perf. 
é3wda (in Homer and the later writers) with 
a present signification. 

19. ofouar and olua, J think, 2 pers. ofe:, imperf. 
adunvy and @uny, fut. oljcoua, aor. @Ony, 
oin@jvat, perf. wanting. 

20. ofyoua:, J am out (Lat. abit), imperf. g@xduny, 
LI came forth, fut. olyfooua: LT shall go forth, 
aor. wanting ; perf. @ynuat, I have come forth 
(commonly only in combination, as map- 
xnMat). 

21. dpelaAw, Tam liable, I owe, T must (Lat. debeo), 
fut. dpecArow, 1 aor. wpelAnaa, perf. dpelAnna; 
2 aor. dpedoyp, -es, -e (1 and 2 plur. not in use) 
with the infinitive in expressions of a wish 
(Lat. utinam). 

22. wéroua, I fy, fut. wrxcoua, aor. éwrduny, 
arécOa: (not so often éxrduny, -us), perf. 
wendrnuat. 

23. xaipw, I rejoice, fut. xapyow, aor. éxapny (-m), 

perf. xexdpyxa. 


With these verbs may be classed several liquid 
verbs, which, however, form the future and the 
aorist regularly: for example, wévw, [ remain, perf. 
peuévnxa, otherwise regular; veuw, J divide, fut. 
veuo, 1 aor. tvemea, perf. vevéunna, mid. véuoua, fut. 
veuovua, AOY. éveruduny, perf. mid. or pass. vevéunuat, 
aor. pass. eveurOny. 


EXERCISE 121. 

Translate into English :— 

1. Of orpari@ra: trois wodreulous adrckjoovra. 2. 
My axOdcOnte wtp dv juaprdvere dAeyxduevor. 3. ‘O 
WoHny aiyav thy dyeAhy év rois dpe: Boonton. 4. 
Oi orpari@ra: él rubs worenlous orpareverOa: éBovdrr- 
Onoay. 5. Tots orparidras ev tH mwodeula yh Tay 
dxirndelwy Seqoe:. 6. Mlaodoids éorw ovx’ 5 TOAAd 
xextnuevds, GAN’ 6 pixpav Senoduevos. 7. Moduvdedans 
ode Beds HOEAnwE udvos, BAAR WAAAY HulOeos abv TE 
aSéAde yevédoOar. 8. Of BdpBapo: id roy ‘EAAHvw 
diwx bévres, els roy wéranoy eiAHOnoay. 


EXERCISE 122. 


Translate into Greek :— 
1, The booty was divided. 2. I will divide the 
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booty. 3. The city will punish the enemy. 4. 
My son, do not be vexed when reproved for thy 
sins. 5. Good boys are not vexed when reproved 
for their sins. 6. I will make an expedition against 
Athens. 7. They smell of perfume. 8. The soul 
will fly up to heaven. 9. Good men rejoice at good. 
10. Our soldiers have need of provisions (neces- 
saries). 11. A good man will care for his children, 
und good children will care for their parents. 


KEY TO EXERCISES. 


Ex. 105.—1. Do not dig up the grave of one who has been 
buried, 2. Tumults of the mind mislead even a wise man, 8. 
Themistocles the Athenian was disinherited by his father on 
account of the faults of his youth. 4. God has arranged every- 
thing for the best in nature. 5. As you have wealth, stretch 
out your hand to those that are poor. 6. If we have wealth we 
shall have friends. 7. If you love yourself over-much, you will 
not have a friend. S, The enemy were pursued. 9 Things 
unexpected are often being done, have been, and will be done. 
10. 1f you think about wars and business, your life will be 
disturbed, 


Ex. 106.—1. Of BapBapoe tro tov ‘EAAjvww ebiwxOnoarv. 2. 
Oi BapBapor eis thy modAw Edvyov. 8. Ot wodrducon THy modu 
xatepaefav., 4. Sv modéuou dpovriges. 5. ‘Yuets mpayyarwvr 
@povricere. 6, TModAéuou nai mpaynatwr dpovriGwy raparre, 7. 
IloAAa Kada epya Umd tay ‘EAAjvwy empaxOy. 8. Ai yuvatkes 
KaTamAayeioas vd TwY NOAgLiWY Expayor. 


Ex. 107.—1. Free me, my friend, from my toils, seatter my 
eares, and turn ine again to gladness. 2. Mithridates has 
plundered Asia, 8, Think before acting. 4. The gods bestowed 
happiness on men. 5. God has fitted all things together. 6. 
If you judge wrongly, God will hereafter judge you. 7. In 
Draco’s laws one punishment had been laid down for all 
transgressors—death, 8. Speak not eulogies on thyself. 9%. 
The youths among the Greeks were accustomed to bear hunger 
and thirst and cold, and in addition blows and other hard- 
ships, 

Ex. 108.—1. Méptxvar oxedagovrar, 2. Mépiuvac oxedacby,- 
govrat. 38, "OABos ume twy Yew Bporots oragerar. 4, Apaxwy 
lav Cnulav, Oavator, amdagais duaptiass waoev, 5. Tovs 'A@ny- 
aiovs aci Oavpagouev. 6. Ot AOnvaion aci reOavuacpevor cigiv. 
7, Ot “EAAnves rovs epnBous mavras révous hépey eiOcgov. 8. 
Swepams THs codias eBavpacOy. 9. 'H wdy ragas nuctepas 
Meptavas eoxddacer. 


Ex. 109.—1. It is not easy to judge friends. 2. Wealth has 
often misled him who has acquired it into a different habit of life. 
8. The messenger brought news of the victory. 4. The enemy 
ravaged the country. 5, Pity shipwrecked men, sincea voyage 
is uncertain, 6. If you kill your foe you will pollute your 
hands. 7. I shall sow the flelds, but God will give the increase. 
8. Do not reveal the secrets of a friend. 9. It is not easy to 
change an evil nature. 10. Chance often trips up the proud 
unexpectedly, 


Ex. 110.—1, Oi watédes tas xetpas pratvovory. 2. Ov bvvardy 
€or, hidous Kpivar. 8. I]oAAoi vro trys abdoAcoxlas SiehOappevor 
eatvy. 4. ‘H vien umd tov ayyéAwy éemnyyeA9y. 5. Ot ayadol 
Tous wéynras oixrepovow. 6. 'Ex rhs ons eumetpias TOAAG exdp- 
Savas. 7. OiAo. Pidwy Ta puta oVK exhavovery, 8, Oi roAtrat 
TAS yulas orreipovecy. 

Ex. 111.—1. The soldiers were encouraged for the fight by 


the general. 2. Philip lost his sight by a wound in the eye 
from an arrow at the siege of Methone. 3. The fruit of wisdom 
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shall never be destroyed. 4. I should be ashamed if I appeared 
to think more of my own glory than the commun safety, 5. 
Milo, the athlete of Croton, took up a bull, and carried it 
through the midst of the race-course. 6. News had been spread 
through the city that the enemy were conquered. 7, The 
citizens will be avenged on the enemy for the defeat, 

Ex. 112.— 1. 'O orparnyds roves atparworas eis Thy maxny 
swapwhuvey, 2, Ot orpatnyot rovs atpatwras mapufvvuvery. 
8. Oi wodtrat Tuts moAeulous wept THS HITS amUvovTar. 4. Ei 
oruvdages navtu Taxu tepavers. 5. [lavra ‘in’ avruv memrépavtat 
ore eomruvducev, 6, Oi rod€ucor of Sveamuppevor mad duvuvytac, 
7. "Aya@os mudAttys paddy dpovrize. tov Kaivov ) Tov eavrov 
ayadoi. 8. ‘Yro tHs viens wavres ot moAirat eippavOncay. 9. 
‘H moat bo 70d moAeulou béPOaprac. 


THE ORGANS OF SIENSE.—IX. 


[Continued from p, 118.] 


V.—THE ORGAN OF TOUCH. 
THE sense and organ of touch have been placed 
last in the list, because we have been all along 
proceeding from the more special to the more 
general sensations. ‘The retina of the eye is 
specially modified and set apart to receive and 
interpret the light. Light has neither meaning 
nor effect when applied to other parts of the body ; 
and the retina is out of the reach of other kinds of 
contact, and is quite insensible even to great heat, 
as Professor Tyndall has shown experimentally. 
The ear appreciates the aérial waves which are 
otherwise unknown. ‘The nose and mouth, though 
they are less exclusively devoted to smell and 
taste, and not so specially modified to receive 
these impressions as are the foregoing Organs, yet 
have speciai sensations. The sense of touch 
is more akin to what may be called common sensa- 
tion, or gencral consciousness, and the organ is 
more widely extended and more intimately con- 
nected with other functions than the organs of the 
other sensations. If the eyes were closed, and no 
objects presented to the senses of hearing, taste, or 
smell; and if, further, the body could be floated in 
a liquid of such temperature and consistence as to 
present to the mind no sensation of contact, there 
would still doubtless be a general consciousness of 
the existence of the body, not only as an intellectual 
deduction but asa sensation. This sensation forms 
an indissoluble link between mind and body. When 
all goes well there is a feeling of pleasurable exist- 
ence, which may be called general and massive, 
rather than special or intense. When any part is 
disordered, a general feeling of depression cannot 
be shaken off. The sense of touch is allied to this 
general consciousness, but it differs from it in that 
its impressions are distinctly referred to the parts 
from which they proceed—the mind is able to 
localise them with precision, With regard to the 


locality of the impressions which proceed from the 
viscera, we know but little except by renson. Hence 
ignorant people will refer maladies very wrongly. 
Thus we hear of heartburn and stitch in the side. 
Nervous people will attribute rheumatic muscular 
pain to the lungs, stomach complaints to the heart, 
and lumbago to the kidneys. This wrong reference 
is made even when the pain or inconvenience is 
occasioned by a mechanical cause, as by distension 
or pressure; but directly the cause of these ob- 
noxious sensations reaches the skin, we can at once 
fix on the locality. Thus we learn that the sense 
of touch is distributed over the surface of the skin, 
and to those extensions of it which proceed from it 
to line the interior of the passages leading from 
the exterior of the body. The organ and sense of 
touch does not go far as we proceed into the interior 
of the body by these passages. ‘Thus the throat is 
only sensitive to touch at its top part. The sensa- 
tion of heat and cold proceeds further down to- 
wards the stomach, and below this all localised 
tactile sensation ceases, 

In describing the organ of touch we must there- 
fore explain the nature of the integument and its 
appendages, although in so doing we are aware 
that this integument has many cther functions, 
and is intimately blended with other structures 
which have nothing to do with the sense, but 
which we are compelled to notice. 

The skin consists of two layers. The outer one is 
called the cuticle or scarf-skin (epidermis), and the 
deeper layer the cutis vera or dermis. ‘The cuticle 
has neither blood-vessels nor nerves, but consists of 
cells which are formed at its inner surface (where 
it lies on the cutis or true skin), and are pushed 
outward as fresh strata are successively formed 
below them. When first formed, these cells are 
filled with fluid; they are oval, and longer in the 
direction perpendicular to the surface than in the 
other. As they are thrust outward, they become 
flattened in the contrary direction, so that at the 
surface they form dry transparent layers, which 
are shredded off and stripped away in scaly or 
scurfy fragments by the ordinary wear and tear to 
which the outer surface is subjected. 

The office of this part of the skin is simply pro- 
tective; and in relation to this office of clothing 
and defending the blood-bearing skin, it is found 
thickest where there is the greatest friction, and 
thinnest where there is least. It is, however, thin 
everywhere, varying from +; of an inch in the 
palm of the hand to x3, of an inch in less exposed 
parts. As, however, this scarf-skin is in continua) 
process of being rubbed away, it is not only thicker 
in much-used parts, but is much more rapidly 
formed on those parts. Moreover, if any peculiar 
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employments make the wear and tear excessive, 
unwearied nature still supplies the demand, and an 
excessive manufacture of fresh cells is stimulated 
from below. Thus, in the polishing of japanned 
articles it is found that no other fabric but the 
human cuticle is sufficiently delicate to produce 
the shining surface. The finest wash-leather would 
scratch; and hence women are employed to scour 
trays, etc., all day long; and yet they never wear 
down to the true skin so as to make the fingers 
sore, except during the first few weeks. The pro- 
vision for the repair of this closely fitting vestment 
is even carried beyond this, for if the whole cuticle 
be stripped off, so as to leave the cutis naked and 
sore, there is an immediate outpouring of fluid 
from the blood, which soon forms a scarf-skin. 

As this scarf-skin has no blood-vessels running 
into its substance, it has no means of self-repair ; 
so that in proceeding from the deeper layers to the 
surface, the cells go through all the processes of 
birth, death, decay, and dissolution, though the 
membrane is so thin. Since, also, this skin has no 
nerves entering it, it has no sensation, and the sensa- 
tion of touch must be felt through it in the same way 
—though in a much more perfect manner—as we 
feel anything which touches us through our clothing. 
It will be seen, then, that it must fit very accurately 
and closely to the sensitive skin beneath, or the 
sense would be dull and imperfect. The skin 
below has an immense number of small hillocks, 
and each one of these is closely surrounded by, and 
enclosed in, the inner layer of the cuticle which is 
moulded upon them. When the cuticle is stripped 
off after being long soaked in water, it shows an 
infinite number of small pits, out of which the 
hillocks or papilla have been dragged. If the 
whole be torn away before maceration, «.e., from 
the living skin, it usually tears away the papillx 
with it, leaving a bleeding surface. 

In providing at once for the protection of the 
cutis, and also for the preservation of the acuteness 
of the sensation of touch, there is this difficulty : 
those parts which are most used to gain information 
by touch are necessarily those which are most 
subject to friction. In such situations, then, the 
cuticle must be thick; yet a solid thick sheet 
would be liable to make us confound impressions 
made by two points near together which were 
in contact with the skin. There is a beautiful 
arrangement to obviate this difficulty, which is 
found in the cuticle of the tips of the fingers, 
palm of the hand, etc. Here the surface of the 
skin is seen to be thrown into small ridges and 
furrows, which run in curved lines parallel to one 
another, so that an impression made on the surface, 
or tops of the ridges, is only conveyed down to the 
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papille immediately beneath it, and does not press 
sideways on those of the other ridges. A more 
minute examination of the tip of the finger with a 
lens will show that these wavy ridges are sub- 
divided into square-shaped masses by cross furrows, 
which occur at regular intervals, so as to leave the 
thickened part between of the same width as the 
ridge. Each one of the square-shaped masses has 
in its centre a little pit, which is the opening of a 
sweat-gland. No such definite arrangement of 
ridge and furrow occurs in other parts of the body, 
where the sense of touch is comparatively obtuse, 
or rather, not nicely distinguishing. 

The cutis, or blood vascular skin, is tough and 
elastic, and consists in its deeper layers of inter- 
laced fibres which hold in their interspaces little 
masses of fat, sweat-glands, oil-glands, and _hair- 
bulbs, with hairs proceeding from these last which 
rise above the surface. It is also permeated with 
nerves, arteries, and veins. This, therefore, is a 
structure having all the endowments of life, and 
with the faculty of self-sustenance and sensitive- 
ness. The true seat of the sense of touch is, 
however, its external portion, that which lies 
immediately under the cuticle. Towards the 
surface the fibres become closer and denser, and 
the various glands and fatty masses cease, while 
the blood-vessels and nerves are more numerous, 
In order to increase the touching surface, and to 
bring the nerve-threads closer to the exterior, the 
outer surface of the true skin is, as we have seen, 
raised at intervals into papille. Each of these is 
well supplied with vessels and nerves. Under the 
ridged surface of the palmar side of the hand, 
these papille run in lines corresponding to the 
ridges, there being two rows to each ridge, and 
sometimes smaller ones between. In other parts 
they are scattered irregularly, and are much fewer 
in number. That these papille are the true seats 
of the sense of touch appears not only from the 
fact that nerves are traced into them, but because 
there is a strict relation between their number in a 
given space and the delicacy of the sense of touch 
in those parts. Thus in the space of one square 
line (1, of a square inch) there are 108 on the tip 
of the finger, 40 on the second joint, and only 15 on 
the last; and this decrease in number is in direct 
proportion to the sensitiveness of the surface to 
touch. Where the sense of touch is most acute 
and discriminating, little oval-shaped bodies have 
been found, one lying in the centre of each papilla, 
and these have been called the “little bodies of 
touch.” It must not be supposed, however, that 
each of these papille is capable of transmitting a 
separate impression to the brain, or that their office 
is simply tactile. Nerves do not enter all of them, 
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and they are concerned in secreting the substance 
to form the cuticle. It would seem as though each 
nerve which conveys a single distinct impression to 
the mind had a certain definite space of surface 
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were felt; and then measured the distance on a 
scale of inches and lines. He thus arrived at very 
definite and very interesting results. Among many 
other measurements of the least distances at which 





Fig. 18.—I. Secrion oF THE HAIRLESS SKIN (MUCH MAGNIFIED). II. SECTION OF THE HaIRy SKIN (MUCH MAGNIFIED). 
Ill, Tip oF THE FOREFINGER. 


Refs. to Nos, in Figs. I., 1J.—1, epidermis or scarf skin: (a), superficial layers ; (b), rete mucosum. 2, cutis or vascular skin. 


8, subcutaneous laver, Pee sts of fibres, enclosing—4, sweat glands; and 5, fat cells. 
11, hairs. F) 


their papille. 8, 9, nutrient arteries. 10, oi] glands. 

of skin, over which its final branches spread them- 
selves ; so that if two objects touch the skin at two 
different points within this area, they feel like one. 
In order to be felt as two separate contacts, they 
must be placed one on one special nerve-area, and 
one on another. The size of the special spaces 
allotted to each nerve-unit is very different in 
different parts of the body. The determination of 
the size of these areas, and, by consequence, the 
accuracy of the sense of touch in various parts of 
the body, was effected by Weber. His method was 
at once so ingenious and so simple that it is 
curious it should not have been adopted before. 
He took a pair of compasses, and having placed 
upon their points very small globules of seal- 
ing-wax, opened them to a small distance, and 
applied them to the surface of the body where the 
sense of touch was to be tested. The impression 
produced was as of asingle point. He then opened 
them more and more until two distinct impressions 
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6, papille. 7, hair bulbs and 


two points could be distinctly felt, we quote the 


folowing :— 
ollo DS lines. 


03 


—_ 


Smee me CO eSeococc: 


Tip of the tongue - - ° 
Tip of the forefinger - - 
Second joint of forefinger - 
Back of the fingers’ - - 
Palins of the hands 

End of the great toe - - 
Back of the hand - . - 
Scalp of the head - : - 
Breast - - - . - 
Middle of thigh, arm, and back 


2 te # 8 
soe 8 © @ 2 8 
RCaeawnwnere © he = 


The reader may verify these estimates for himeelf, 
but it is better to try them on some other person, 
because the impressions produced upon the eye and 
the mind by the sight and knowledge of the open 
compasses have a tendency to bias the information 
received from the sense alone. ‘The legs of the 
compasses must be applied both at the same 
instant, and not moved before the estimate is given. 
If they are moved, very different results will be 
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given. From these statistics it will be seen that 
the tip of the tongue is the most discriminating 
part of the whole body. An easy verification of 
this will occur to everyone when they remember 
how small a flaw in the teeth the tongue can 
detect—a flaw which is quite unnoticed by the tip 
of the finger, if that be applied to it. At first 
thought, it may seem strange that such acuteness 
of touch should be bestowed on an organ which is 
rarely used to gain tactile information, and so 
placed as to be difficult of application to external 
objects ; but when we consider how needful it is 
that the tongue should be able to feel every particle 
of food, so that we may know whether it is hard or 
soft, large or small, and be able to place it accu- 
rately between the teeth if it be not soft enough or 
too small, we cease to think the arrangement 
strange. The tongue, too, works in the dark with 
very little assistance from other senses, and so must 
be always on the alert. 

Next to the tongue come the tips of the fingers 
and thumb. These are the salient points of that 
wonderful piece of mechanism, the hand. The 
hand of man is pre-eminently the tactile organ, and 
the free sweep of the arm, which enables it to turn 
in every direction, and to be applied to every part 
of the person, is an admirable accessory to its acute 
sense of touch. The lips are but little inferior to 
the fingers in acuteness of touch. A story is told 
of a blind girl, whose employment caused a thick- 
ening of the cuticle of her fingers to such an extent 
as to create a difficulty in reading her New 
Testament in raised letters for the blind. She at 
first tried the unfortunate expedient of paring the 
skin of her fingers, which made them more acute 
for a short period, but in the end, of course, duller, 
so that she could no longer read the loved volume. 
With a sentiment of grief and despair she stooped 
to give the sacred text a farewell kiss, and so 
discovered a new mode of studying it. ‘Though, 
doubtless, this has become quite a platform story, 
it has in it so much physiological truth that there 
need be no hesitation in repeating it. Referring 
again to the probable theory that there is a separate 
area to each nerve-unit, it will be seen that that 
area occupies a space of six or seven square inches 
on the middle -of the back or thigh, and only one 
square line on the tip of the finger. The former 
measurement is approximately 1,000 times as large 
as the latter. It is curious how nicely the dis- 
criminating sense of touch is adjusted to those 
parts where it is most likely to be of service. 
Thus, since the angles of the body are more 
likely to come in contact with other bodies than 
its depressions or the middle parts of its seg- 
ments, we find the skin over the junction of 
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two long bones more able to discrimimate than that 
over their middle portions. The convexities of the 
joints are usually more discriminating than the 
concavities ; the shoulder more than the arm-pit, 
and the elbow than the inside of its joint. Yet 
when we arrive at the hand the reverse is the case, 
for the palmar surface is more discriminating than 
the back part. This is for the obvious reason that 
we usually avoid knocking our knuckles against 
anything, while to grasp is sq natural to the hand 
that it is quite an instinctive action, as every infant 
manifests. 
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NUMERALS (continued). 

THE cardinal numbers for eleven hundred, twelve 
hundred, two thousand, three thuusand, etc., are mil 
y ciento, mil y adocientos, dos mil, tres mil; for a 
hundred thousand, tro hundred thousand, etc., cien 
mil, docientos mil; for a million, two milliums, etc., 
un millon, dos millones. Millon is not an adjective, 
but a noun. 

Uno is declinable, changing the final o into a 
whenever it refers toa feminine noun. All of the 
cardinal numbers ending in -/entos form their femi- 
nine in -as; as, docientas mugeres, two hundred 
women. ‘Lhe rest are indeclinable. 

All the ordinal numbers change the last 0 into a 
to form their feminine. 

Uno drops the last letter when it comes before a 
noun. 

Ciento drops its last syllable when it comes im- 
mediately before a noun, but not when any other 
word comes between it and the noun: thus, cien 
soldados, a hundred soldiers; and ciento y tres 
soldados, a hundred and three soldiers. 

Primero and tercero, among the ordinals, drop 
the final v before a noun. . 

The cardinal numbers (and not the ordinal) are 
generally used in Spanish to express order or rank, 
when the number exceeds nine; when under nine, 
the ordinals are employed ; thus :— 


Enrique Octavo, Henry Eighth Tomo diez y ocho, volume 
(the Eighth). eighteen (the eighteenth). 

Carlos Doce, Charles Tivelve Pagina weptima, page screnth 
(the Twelfth). (the seventh). 


In mentioning the days of the month, the Spanish 
use the cardinal adjectives and not the ordinal, as 
in English, except in the first day, in which primero 
and not um is used ; thus :— 

El primero de Enero, the jirst El tres de Marzo, the three 


of Junuary (third) of March. 
El dos de e Tebierd, the two EI diez y seis de Mayo, the siz- 
(second) of Februury. teen (sixteenth) of May. 


In dates where figures are used, the article is 
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omitted, and except the first day of the month, the 
cardinal nurffbers are used ; as— 


Madrid, 1° de Junio de 1845, Madrid, June 1st, 1845. 
Paris, 4 de Julio de 1846, Paris, J uly 4th, 1846. 
Londres, 27 de Agosto de 1847 ; Lonion, Auguat 27th, 1847, 


The hour of the day is expressed by the ordinal 
numbers preceded by the definite article, which 
must in such a case agree with horas, hours, under- 
stood (unless the hour be one, when it agrees with 
the singular, hora); thus :— 


4 Que hora es? what o’cluck is Son las tres ménos diez minu- 
tos, it is ten minutes before 
three, 

Son las ocho y veinte minutos, 
it istwenty minutesafter cight. 


Es a una, ¢¢ is one o'clock. 
Son las dos, it is two o'clock. 
Son las diez, it is ten, 

In speaking of the age of persons or things, the 
verb tener is employed in Spanish ; as— 

El Sehor Tournay no tiene Curlos tiene doce afios, Charles 
cinenenta afios, Mfr. Tournuy is twelve years old. 

is not fifty years of age. 

In Spanish it is not said, in expressing measure- 
ment, “twenty feet high,” or “ten feet long,” but 
“twenty feet of height,” “ten feet of length”; as— 
The house was (had) sixty cubits 


long, and twenty cubits wide, 
aud thirty cubits in height, 


La casa tenia sesenta codos 
de largo, y veinte codos de 
ancho, y treinta codos de 
altura, 


THE PRONOUNS. 
PERSONAL PRONOUNS. 


The personal pronouns of the nominative case, 
when used, may come either before or after the verb, 
except the latter be in the imperative mood, or the 
sentence be interrogative, in which case the nomina- 
tive generally follows the verb, as viva ella, may 
she live; yha hablado é1? has he spoken? 

As the verb-ending generally indicates of itself 
the person and number that its nominative must 
be, the nominative personal pronouns are: seldom 
expressed in Spanish, unless when necessary to 
distinguish the persons or genders, or to be em- 
phatic, or when a relative pronoun is to follow; 
as— 

Nosotros seramos castigados, 

y no vosotros, we shall be 


El que tiene dinero, tiene cui- 
dados, he who has money has 
cares, punished, and rot you. 

El y ella son prudentes, he and 
she are prudent. 

The pronoun se, oneself, is sometimes used with 
a reflective or reciprocal verb, and then it is to be 
rendered in English by himself, herself, itself, them- 
selves, or one another, as the sense may require, as 
in the following example :— , 


They love themselves (or, they 


Ellas se aman 
love one another). 


The first objective case of all the personal pro- 
nouns is also employed with reflective or reciprocal 
verbs; as— 
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oo ye amen love Yo no quero alabarme, J wish 
ourseives (or each other not t 
Yo me alabo, J praise muself. ae 

The pronoun se is also frequently used with the 
verb in the active voice, of the third person singular 
or plural, to express the passive voice, as in this 
example :— 


La casa se quemo, The house was burned (the house 


burnt itself). 


The first objective case of all the personal pro- 
nouns is sometimes used with a reflective verb in a 
passive sense ; as— 

Yo me admiro, Jam surprised Vosotroa os alegrais, you are 


({ surprise myself). rejoiced (you rejoice yar 
" selves). 


Strictly speaking, se cannot be used in the nomina- 
tive case, and should therefore always be considered 
as governed by a verb. Thus, in such sentences as 
se dice, se cree, se piensa, the literal rendering is, it 
says itself, it believes itself, it thinks itself, or it is 
said, it is believed, itisthought. Still,in translating, 
it is often more convenient to imagine se as an in- 
definite pronoun of the nominative case, used in 
the sense of they, as se dice, they say, that is, 
people say ; se piensa, they think. 

Se and other pronouns of the first objective case 
are often used in Spanish with neuter and active 
intransitive verbs reflectively, and in such cases 
seem redundant in English; as— 


De alli se pasxd 4 la ciudad, Yo me arrepiento, J repent 


thence he pussed (himself) to — (myself). 
the city. Se iN aaa he repents (him- 
&€ e 


Se is sometimes used in the sense of tu him, to her, 
to them, to you (i.e., to your worship). This use of 
se takes place only when another personal pronoun 
of the objective case and of the third person im- 
mediately follows it ; as— 


Tengo wna cuchara; se la J havea spoon; I will give tt to 


daré,* him, 


When, in cases coming under the above rule, the 
pronoun se does not denote with clearness the num- 
ber or gender of the noun for which is employed, 
the second objective is also used ; as— 

Se la mando dar a ellos, he 


commanded it to be given to 
them, 


Se lo daré a ella, a ellos, a V., 
I will giveit to her, lo them, 
to you. 


The first objective case of the Spanish personal 
pronouns is very often to be rendered in English 
by the preposition ¢e and the pronoun ; as, to me, to 
you, to him, to her, to them, etc., and it is then 
equivalent to the second objective, d m?, d vusotros, 
a él, 4 ella, & ellos, etc.; and in some cases some 
other preposition than fo is used in rendering the 
first objective into English ; as— 


* We cannot say, le la dard, I will give it to him, but se la 
daré. 
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Juan me dijo, John satd tome, Se lo Pi iaaane I thank him 
Te lo pido, I ask it of thee (or, Nos lo suplica, he beseeches us 
from thee). Sor it. 


The second objective with the preposition d@ is 
not used, except when the same verb governs two 
or more pronouns in the objective case, or when it 
is designed to be distinct or particularly emphatic ; 
as— 

Juan viva, dijeron ellosdella, Juan did dinero 4 4], 4 ella, y 

John lives, said they to her. & ti, John gave money to him, 
Yo vi & vosotros y & ellos, Ito her, and to thee. 

saw you and them. 

To add more clearness or strength to a sentence, 
both objective cases of pronouns are often employed ; 
the second objective case then being placed either 
before the first objective or else after the verb, 
except the first objective case comes after the verb 
(as in the case of infinitives, gerunds, and im- 
peratives), when the second objective must come 
after the first ; as— 


A mi me dijeron, or me dijeron Diciendole 4 ella, telling her. 

a mi, they told me. Dime & mi, tell me, 

Decirme & mi, to tall me. 

When the sentence may contain a noun in the 
objective case governed by the preposition d, a 
pronoun of the second objective case is often used 
in Spanish, and is not to be translated in English ; 
as— 


A Dios nadie le vid jamas, God no man saw (him) ever ; 


j.e., 20 one ever saw (rod 
Mismo, meaning same or self, is often used with 
the nominative personal pronouns: thus, yo mismo, 
I myself ; nosotros mismos, we ourselves, etc. ; and 
also with the second objective; and must always 
agree in gender and number with the noun to which 
the pronoun refers; as— 


or se mnis- 


¢Qué dice de ti mismo? what La muger hablara 
l speak for 


sayest thou of thyself ina, the woman 
hersel/. 


Mismo is often used with nouns also; as, la misma 
Maria, Mary herself ; los mismos soldados, the very 
soldiers or the soldiers themselves. 

When by the pronoun i is meant anything to 
which we cannot apply a gender, ed/o is used. Its 
first objective lo is employed by the same rule. 
Thus, if it be said, ‘““he has been told to love his 
enemies, and he does 7?,” the pronoun it refers to 
the clause of the sentence, “to love his enemies,” 
and of course has no gender. In such a case, lo 
(not le nor la) would be used. 

Lo is used in Spanish for so in English, when the 
latter can be replaced by it; as— 


‘V. piensa que ella es rica, pero Si lo es, if té be so. 
no lo es, you think that shets Diego lo hace, James does so. 
rich, but she is not #0. 


Lo is often used for le when the latter refers toa 
masculine noun, and is immediately governed by a 
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verb (though this use of Jo is not grammatically 
correct) ; as— 


Espero que lo véo en perfecta J hope that I see him in 
daiud P health, Pure 


DEMONSTRATIVE PRONOUNS. 

The demonstrative pronouns este and agquel are 
often used without any noun, and in such a case 
they have the sense of this one and that one, or the 
une ; as— 

This oneistheone of whom I said; 
or, this is he af whom I said. 

Todo agquel que is used in the sense of everyone 
who; as— 


Todo aquel que bebe de esta Everyone who drinks of this 
agua, water, 


Quien often means he who, she who, one who; and 
quienes is used for they who; as— 


Quien calla otorga, he who is Porque Jos ensefiaba, como 
silent, consents. quien tiene autoridad, for he 
Maria fué quien lo dijo, Mary  tuught them as one who has 
was she who said it. authority, : 


Este es aquel de quien yo dije, 


Such expressions as it is J, it is thou, it is he, it 
is she, it is we, etc., are rendered in Spanish by Z 
am, thou art, he is, she is, we are, etc.; as— 


Ellos son, ¢t is they. 


Yo soy, it is I. 
Es V.? is it you? 


Ella es, it is she. 
THE VERB. 
AGREEMENT OF THE VERB WITH ITS SUBJECT. 
The verb agrees in number and in person with 
its subject or nominative, expressed or understood ; 
as— 


Soy general, J an a general. 
Ella ama la verdad, she loves 
the truth. 


Los Americanos aman las ri- 
quezas, the Americans love 
riches. 

When a verb has two or more subjects, each in 
the singular, it is put in the plural; as— 


Pedro 6 Diego vendran,* Peter 


Mi padre y mi madre me aman, 
or James will come. 


my father and my mother love 
me. 


When a verb has two or more subjects of different 
persons, it is put in the plural, and agrees with the 
first person in ee to the other two; as— 


o estamos buenns, tho 


Mi hermano y yo estamos ma- By 
I (i.e., we) are well, 


los, my brother and I (i.e., 

we) are ill, 

If the second person should be used with the 
third, without any first person, the verb must be in 
the second person plural :— 


Tu y ella estais buenas, Thou and she (i.€., you) arg well. 


When a relative pronoun is the subject of the 
verb, the latter must agree in person and number 


* This is different, as will be perceived, from the rule in 
English syntax, which requires two singular nouns connected 
by a disjunctive conjunction to have the verb agree with them 
in the singular forin. 
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with the nogn or pronoun to which the relative 

relates ; as— 

Yo soy que hablo contigo, itis Vosotros que sois sdbios, ye 
I woke soon with thee who are oibe: is 
A collective noun taken in a general sense, that 

is, a noun representing the whole of the persons or 

things mentioned, requires the verb to be of the 
singular number; as— 


Bi ejército de los Caldéos per- The army of the Chaldeans pur- 
siguid al rey, sued the king. 


A subject which is a collective noun, taken in a 
partitive sense, that is, representing a part of the 
whole of the collective noun, and conveying plurality 
of idea, requires the verb to be in the plural; as— 


Parte crefan lo que les decia, Part believed what he told them, 
y parte uno lo crelan, and part believed it not. 


This last rule is not always followed, even by the 
best Spanish authors. 

In cases in which a verb appears to have two 
subjects, it must agree with that noun to which it 
seems more particularly to belong ; as— 


Lox gages del pecado son The wages of sin are (is) death. 
muerte, 


Usk oF THE Moops AND TENSES OF VEBBS. 
THE INFINITIVE, GERUND, AND PARTICIPLE. 
The present tense of the infinitive expresses 

affirmation in an indefinite manner, without refer- 

ence to number or person, as decir, fo say ; dar, 

Zo give. 

The infinitive is used in Spanish when in English 
the present participle, preceded by a preposition, is 
used ; as— 

Vengo de comer, I come from 


dining (to dine), i.e., from 
dinner. 


En derramar torrentes de san- 
gre, in spilling (to spill) 
torrents of blued. 

The infinitive is frequently used as a verbal noun 
or present participle, by placing the masculine 
definite article before it ; as in these examples :— 


Al caer del dia, at the fall(at El murmurar de las fuentes, 


the to fall) of the day. the murmuring (the to mur- 
E] leer me gusta, reading (the mur) of the fountains. 
to read) pleases me. 


The infinitive is often rendered in English by the 
present participle, when in Spanish it is governed 
by another verb; as— 


La oimos cantar, we heard her Le vicorrer, I saw him run, or 
singing (to sing). running (to run). i225 
In Spanish, the gerund is employed in the sense 
of the present participle in English; as— 


Queriendo segnir dispensindo- Estandoenfermo el presidente, 


los, planté arboles frutales, the president being sick. 
desiring to continue dispens- Habiendo conspirado unos 
ing them, he planted fruit-  caballeros, some cavatiers 
bearing trees. ing. having conspired. 


(speak 
Maria esté hablando, Mary is 


In sentences such as Charity is increased by 
cultivating it, it is allowed in Spanish to use either 
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the gerund without the preposition, or the infinitive 
mood preceded by the preposition con ; as— 


Our duties are rendered agree- 


Nuestros deberes se hacen ag- 
able by performing them. 


radables cumpliéndolos ; or, 
Nuestros deberes se hacen 
agradables con cuinplirlos. 


Instead of the gerund of the past, the gerund of 
the present is sometimes employed, preceded by the 
preposition en ; as— 
En oyendo esto, salid 


Boston; or, Habiendo dido 
esto, salid para Boston. 


ra On hearing this, he set out for 
Boston; having heard this, 
he set out for Boston. 

The gerund in Spanish is often employed ina 
manner that requires the adverb wiile to be used 
in translating it into English ; as— 

El que vive en deleites, vivien- He who lives in pleasures, while 
do esta muerto, living ts dead. 

The past participle is indeclinable when used to 
form the compound tenses with the auxiliary verb 
haber ; as— 

Las mugeres han hablado, the Ella ha hablado, she has spoken. 
women have spoken. 

When the past participle is used with any other 
verb than haber, it is declinable ; as— 


Ella ha sido seducida, she has Ellas van satisfechas, they go 
been deceived. satisfied, . 

Mis caballos estan lastimados, Ella anda pasmada de mis pa- 
my horses are injured. lubras, she walks enraptured 

Mis hijas se hallan molestadas, with my words. * 
my Mes Jind themselves Tiene escritas tres cartas, he 
molested. has three letters written. 

Mis hermanas quedan satisfe- Lleva escritas tres cartas, he 
pee my sisters remain satis- carries written three letters. 


The two last examples, it will be perceived, require 
the participle to agree with the noun governed 
(eartas). Tener and llevar are, as above, sometimes 
used as a kind of auxiliary verbs, and can .always 
be rendered by fave ; thus each of these examples 
may be translated, he has written three lettera. 

The past participle is in Spanish used with a noun 
or pronoun in the case absolute: thus, hallado 
means found, and absolutely, being found ; enviado 
means sent, and absolutely, being sent; recibido 
means received and being received. 1n general, the 
participle is placed before the noun of the case 
absolute, with which it agrees (though the rules of 
Spanish construction admit of its being placed after 
the noun); as— 


Vera Cruz being taken, General 


Tomada Vera-Cruz, el General 
Scott set out for Jalapa. 


Scott salid para Jalapa, 
TENSES OF THE INDICATIVE MOOD. 
The present tense expresses an existing state or 
an action occurring at the time in which we are 
speaking ; as—- 


Mihermano escribe, my brother Estas doncellas son amadas, 
writes. these maidens are : 


The verb estar can be used with the gerund in 
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Spanish, as in English the verb to be with the present 
participle ; as— 

Juan esta leyendo, John ts Ellos estan cantando, they are 
realing. singing. 
The verbs tr (to go) and renir (to come) do not 

admit of the verb estar coming before their gerund as 
in the above rule. Thus, we cannot say in Spanish, 
yo estuy yendo and yo estoy viniendo, but yo roy and 
yo vengo (I go and 1 come), I am going and I am 
coming. 

The imperfect tense is used to express what is 
past, and at the same time present with regard to 
something else which is past: that is, it is a past 
tense which was still present at the time spoken of. 
It may always be employed in Spanish when in 
English the word was can be used with the present 
participle, or wsed to can be employed with the verb, 
or when we speak of habitual actions; as— 

Ella escribia entonces, she was 
writing then. 

Seneca razonaba bien, Senecc 
reasoned well, 

Ellos warchaban por las calles 
cuando los vimos, they were 


marching through the streets 
when we suw then. 


Cervintes era un escritor ele- 
gante, Cervantes was an ele- 
gant writer. 

Neron era un tirano, Nero was 


a tyrant, 

Cuando fui nifio, hablaba como 
nifio, when J was a child, I 
spoke as w child. 

It is evident that Seneca reasoned mell means 
Seneca used to reason (or was accustomed to reason) 
well, 

The perfect definite tense shows the action or 
being affirmed by the verb to be completed at a 
time of which nothing more remains, often specified 
by an adverb or some other circumstance expressed 
or understood ; as— 

El presidente no le perdond, Recibié dos cartas la semana 
the president pardoned him sada, he received two letters 

Diego vivia cuando le vi, James nae ae Juan se lo dijo, 
was living when I saw him, Noraron, as soon as John told 

Escribid una carta ayer, he it to them, they wept. 
wrote a letter yesterday. 

As both the imperfect and perfect definite in 
Spanish are included in English in what is called 
the imperfect tense, it is important that the learner 
should be able to distinguish the use of each in 
Spanish. When an action or event is entirely past 
and finished, the perfect definite is used; but when 
it is meant to say that the action or event was 
taking place at a certain time, and that it is or may 
still be continued, the imperfect must be used. 
Thus, “los soldados marchaban por la ciudad” 
means the soldiers were marching through the city, 
and so far as the word marchaban is concerned, 
they may be marching still; but “Jos soldados 
marcharon por la ciudad” means the soldiers marched 
through the city, and from the tense employed are 
marching no longer. 

The perfect indefinite is used to express an action 
_or event which, though entirely past, has taken 
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place during a period of time (expressed or under- 
stood) of which the present forms a part, or at @ 
time designated in an indeterminate manner ; as— 


He hablado & Rodrigo esta I have spoken to Rodertck this 
semana, week, 
The past actions of persons or things still in 
existence, if no particular time be mentioned, are 
expressed in this tense; as-- 


El general ha tomado varias The general has taken several 
ciudades, cet ces. 


The only cases in which the English perfect tense 
and the Spanish perfect indefinite do not correspond 
are such as the following :—“It has been snowing 
these three hours”; ‘‘he has been in Mexico for 
these ten years”; which in Spanish would be, 
“hace tres horas que nieva”; “hace diez afios que 
estoy en Méjico”; which mean literally, it ts three 
hours that (since) it anows; it is ten years that 
(since) Tam in Mexico. Ifthe sentence be negative, 
the perfect indefinite is employed, as hace ocho 
dias que no la hemos visto, it is eight days that we 
have not seen her, that is, we have not seen her for 
eight days. It the action or event be completed, 
the perfect definite must be used, as hace diez 
anos que el rey le perdon6, it /s ten years that (since) 
the king pardoned him. 

Hay (or ha) is sometimes used instead of hace in 
cases like the examples in the last paragraph, as 
hay pocos dias que entré en el cuarto de mi amigo, 
it has a few days that (since) I entered into the 
room of my friend, that is, a fen days ago I entered 
my friends room. tay is used at the beginning 
and ha at the end of a phrase, as hay pocos dias, 
or pocos dias ha. 

The first pluperfect is used to express an affirm- 
ation of what is past and took place before some 
other past action or event or time, expressed or 
understood ; as— 


Juan ya habla comido cuando John already had dined wher 
lego Ricardo, Richard arrived. 


Whenever the former action or event is mentioned 
as still continuing when the latter occurred, the 
imperfect tense is employed in Spanish to denote 
the former; as— 


It was three howrs that she was 


Habia tres horas que ella esta- 
punting when Peter arrived. 


ba yintando cuando lego 

edro, 

This last example means in English, she had been 
painting three hours when Peter arrived. 

The second pluperfect is used to express a past 
action or event that took place immediately before 
another action or event also past. It is never used 
except after some of the adverbs of time: cuando, 
when ; asi que, as soon as; no bien, no sooner, but 
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just; apénas, soarcely ; luego que, immediately after; 

despues que, soon after ; as— 

Apénas hubo galido cuando se Scarcely had he gone out when 
cay0 la casa, the house fell. 

The first future tense affirms what is yet to be or 
to take place at a future time (mentioned or not) ; 
as-—— 

Seré presidente, J shall be Lucia vendra mafiana, Lucy 
president. will come to-morrow, 

The second future tense affirms something future 
that will have taken place before or at the time of 
some other future action or event, or determinate 
time; as—- 

Habré escrito esta carta antes 
que Juan lHegue, 7 shall have 


written this letter before John 
may arrive, 


Habraé acabado 4 las tres, he 
will have finished at three 
o'clock, 


THE TENSES OF THE IMPERATIVE MOOD. 


The imperative is that mood which commands, 
exhorts, or entreats ; as in these examples :— 


Haceédlo, do it. Veamoslos, let us sec them. 


The imperative mood is not used in the first 
person singular; nor is it used in Spanish for for- 
bidding—that is, it is not employed with a negative 
adverb, but the persons of the present subjunctive 
are used when a negative command or a prohibition 
is expressed ; as— 


No temas, fear not (i.e., mayest No temnis, fear not (i.e., may 
thow not fear). ye nwt feur). 


The s of the first person plural and the d of the 
second are suppressed before nos and os; as— 


Congratulémonos, let us con- Congratulios, congratulate 


gratulute ourselves. yourselves. 


The s of the first person plural of the tenses 
of the indicative mood is suppressed when the 
reflective pronoun comes after it; as in this 
example :— : 


Amamonos, We love oursclves, 


When the imperative is negative in English, as 
the subjunctive is employed in Spanish, the pronouns 
of the first objective case are not joined to it, but 
come before it; as-— 


No lo hagar, do (thou) it not. No lo haga ella, let her not do it. 


Que is sometimes used before the persons of the 
imperative mood ; as— 

Let one of us go (that one of us 
muy gO). 

The persons of the imperative, except the second 
persons singular and plural, are to be rendered into 
English by way or let, as bendiganos el Sefior, may 
the Lord bless us; vaya Juan, let John go. But 


Que uno de nosotros vaya, 
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V., with its objective cases, although of the third 
person, is to be rendered as the second person, as 
venga V. conmigo, come swith me (let. your worship 
come with me); alabese V., praise yourself (let 
your worship praise himself).* 


THE TENSES OF THE SUBJUNCTIVE MOOD. 

The tenses of the subjunctive mood differ in 
signification from those of the indicative only i 
expressing what they affirm in a conditional or 
duubtful manner, while the tenses of the indicative 
express certainty. Whenever, therefore, there is no 
doubt about what we affirm, we must use the tenses 
of the indicative. 

The present tense of the subjunctive affirms some 
doubtful action or event that may take place, and 
is generally preceded by some conjunction or con- 
junctive phrase ; as— 


Do this in order that they may 
see your good works. 


Hacéd esto para que vean 
vuestras buenas obras, 


As futurity is implied in the present tense of 
the subjunctive, the first future of the subjunctive 
mnay be used in its place; thus, we may say, aunque 
lloremos, though ve may weep ; or aunque lloraremos, 
though we should weep. The present may therefore 
be used instead of the future, and the future instead 
of the present, unless the conjunction sé (if) be 
employed, in which case the present subjunctive 
cannot be used. 

The relative pronouns are gencrally followed by 
the present or some other tense of the subjunctive, 
when the sentence is interrogntive or negative, or 
expresses a doubt, wish, or condition ; as— 


No conozco wna sola muger I know not a single woman 
cuya alina sea was sensible prea mae ti more sen- 
que la de la Sefiora Loader, stble than that of Mrs, Louder. 


Words which in English are compounds of erer— 
such as quienquiera, whoever ; cualquiera, whosoever, 
whichsocrer ; siempre que, whenever ; por mas que, 
however ; por mucho que, whaterer—in Spanish 
generally require the present or some of the tenses 
of the subjunctive ; as— 


However great that thy merit 


Por grande que sea tu meérito, 
may be. 


The imperfect tense of the subjunctive affirms an 
action or event of a doubtful or contingent kind as 
having to be, or to be done, or as conceived by the 
mind as having taken place at some time under 
certain conditions ; as— 


Juan leeria, si tuviera libro, or John would read Yf he should 
Juan leeria, si tuvtese libros, have (if he had) books, 


"* In both Spanish and English the future is sometimes used 
as a command; as no mataras, thou shalt not kill, Le., do not 
kill, or do not commit murder. 
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COMPARATIVE ANATOMY.—XIIL. 
(Continued from p. 124.] 


VERTEBRATA (continued). 

FISHES (continued). 
TRE limits of these lessons will not allow a descrip- 
tion of the skull; it can only be said that it may 
merely consist of cartilage more or less hardened 
by a deposit of carbonate of lime, or the carti- 
laginous boxes may be covered by a number of thin 
bones. 

Teeth.—True osseous teeth are found in all the 
classes of the Vertebrata. The teeth of fishes are 
generally osseous and plentiful. They present 
in different fishes a variety of interesting forms. 
In the perch they are so slender and minute 
as to resemble the pile of velvet. In _ the 
Cheetodontide,* a family of bony fishes, the teeth 
resemble bristles, whence their name. These fishes 
‘are numerous on the rocky shores of warm climates, 
and are often beautifully and variously coloured. 
One species of this family, the Chelmo rostratus, an 
inhabitant of the shores of Asia, possesses the faculty 
of shooting insects with drops of water projected 
from the mouth, and seizing them as they fall. 
The well-known pike (sv) has its mouth crowded 
with innumerable teeth, both sharp and formidable. 

The teeth are attached to the bones surrounding 
the mouth by means of ligamentous tissue, but 
are not placed in sockets, like those of the higher 
Vertebrata. They are frequently movable. The 
teeth of the shark are arranged in several rows, the 
anterior only being perpendicular; the remainder 
are recumbent, and wait their time to come into 
use. (Fig. 37, IV., p. 123.) 

When Steno first examined the teeth of the 
shark, he was surprised to find a great number 
of teeth placed on the inside of each jaw, lying 
close to the bone. From their position and arrange- 
ment he thought they were useless. Hérissant 
afterwards showed their use by proving that as the 
anterior teeth of each row are broken off, drop out, 
or wear away, the posterior ones come forward to 
supply their place. This act of renewal seems to 
be persistent during life. In most fishes the teeth 
are constantly changing, the older ones being suc- 
ceeded by others developed in the neighbourhood. 
Some fishes—for example, the sturgeon—are entirely 
toothless. 

The alimentary canal consists of a simple tube, 
which passes nearly straight through the body. 
The gullet is short and muscular, and the stomach 
large, separated from the intestine by a small valve 
or curtain. Sometimes the stomach, as in the 
herring (Fig. 37), presents a series of tubular pro- 
longations, which terminate in blind extremities. 

* xairy , a bristle ; o8ovs, a tooth. 
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The inner membrane of the shark’s intestine is 
arranged in deep spiral folds, which wind from end 
to end. The compartments between the spiral layers 
communicate through a small aperture in the centre 
of each valvular projection. The object of this 
spiral arrangement is to increase the surface over 
which the nutrient material of the food has to pass. 
The valves are kept apart by means of an interven- 
ing elastic substance; liver, large; spleen, invariably 
present ; and kidneys likewise. 

The breathing-apparatus consists of a number 
of loose fringes or gills suspended in cavities, and 
attached to bony or cartilaginous arches; three or 
four, or more, being fixed on each side of the neck. 
Matteucci estimated the surface of the gills of the 
common ray to measure 2,250 square inches. The 
cavity in which the gills are suspended communi- 
cates both with the mouth and the outer surface of 
the body. The water is taken into the mouth, forced 
through the inner aperture of the gill cavity, where 
it comes into contact with the gill fringes, bathing 
them freely, thus aérating the blood which circulates 
through the minute blood-vessels of the leaflets 
(Fig. 37). The water is then expelled through 
the outer aperture, which is guarded by a valvular 
curtain. 

Most fishes possess an air-bladder, which some- 
times communicates with the gullet or stomach. 
It is furnished with a muscular apparatus to regulate 
its capacity, so as to increase or diminish the specific 
gravity of the animal. Some anatomists consider 
it to be homologous to the lungs. Its principal use, 
however, is, as Willoughby long ago (1686) pointed 
out, to bring their bodies to an equilibrium with 
the element in which they swim, to enable them to 
impel or move themselves in any direction. 

The circulatory apparatus consists of a heart 
with a double cavity and blood-vessels. The upper 
cavity, the auricle, is thin-walled, and receives 
the blood from the veins. The lower cavity, the 
ventricle, is thick and fleshy. By contracting upon 
the blood it drives it to the gills to be aérated, and 
thence into the large vessels. 

Nerrous System.—The brain of fishes is small, and 
made up of a single and three pairs of little masses 
of nervous matter. The single one is named the 
cerebellum. The anterior masses give origin to the 
nerves of the sense of smell. The organ of smell 
is the same as that of air-breathing animals, except 
that it is in contact with water. 

The middle pair of masses represents the cerebrum 
of higher animals. The posterior afford origin to 
the nerves of sight. The shape of the eye varies 
considerably in different fishes, but in all the 
transverse diameter is largest. The size is not in 
proportion with the body of the fish—for example, 
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the salmon'’s eye is smaller than the haddock’s: 
The eye is flattened in front, so that in some 
The pupil is 


fishes it is almost half a sphere. 
large, so as to take 
in as much light as 
possible, but gener- 
ally motionless.* 
The torpedo and 
electric eel (Gym- 
notus electricus) 
possess an electrical 
apparatus, which 
they can discharge 
at will, communi- 
cating a shock to 
any animal with 
which they come in 
contact. Humboldt 
relates that he saw 
two horses killed in 
five minutes when 
exposed to the at- 
tacks of the electric 


eel. This eel is a 
native of the 
warmer parts of 
South America, 


Demerara, Surinam, 
etc. The sensation 
produced by the 
shock from the SP /, 
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electric fish is ex- 
actly that caused 
by accumulated 
electricity as devel- 
oped by the ordi- 
nary machine. 

The roe or ovary 
may be double or 
fused into one. 
When distended it occupies a large portion of the 
abdominal cavity. The milt, or soft roe of male fishes, 
has a similar position, and equals in bulk the ovary of 
the females, They are to the unaided eye so like the 
female that it is only in the spawning season they can 
be distinguished. The ovary is nothing more thana 
membranous bag, with its inner lining folded into 
broad festoons, wherein the eggs are formed and 
retained until sufficiently ripe for expulsion. 

In the osseous fishes the eggs pass out by means 
of a small duct which opens just behind the anus, 
asin the herring. In the cartilaginous fishes, as in 
the shark and ray, there is a much higher type 
of generative function. The eggs are extremely 


* The eel has a transparent horny convex covering at some 
distance before the eye to defend it from external accident. 


Fig. 88.—AMPRHIBIA. 
ROG. 
SKELETON OF THE FROG 


83’, 44’. 





I. (a, b, c, d) SUCCESSIVE METAMORPHOSES OF THE 
II, TADPOLE OF FROG, SHOWING EXTERNAL GILLS. III. 
IV, BLoop-vESSELS OF TADPOLE OF FROG, 
AND THEIR MODE OF DISTRIBUTION TO THE GILLS. 
PUSCLES OF THE FROG (HIGHLY MAGNIFIED). 


Refs to Nos. in Figs.—IV. 1, artery arising from a single ventricle, and 
dividing into six branches, which go to the three pairs of gills, 22’, 


numerous, amounting to many thousands. Leuwen: 
hoeck counted no less than 9,384,000 in a middling. 
sized codfish. Even in the common herring 60,000 
eggs have been 
found in a single 
female. The parent 
fish usually selects 
shallow water for 
the deposition of 
her eggs ; this done, 
her maternal duties 
and anxieties for 
her offspring term- 
inate. 


AMPHIBIA. 

In the last lesson 
we described those 
animals which oc- 
cupy the lowest 
scale of the verte- 
brate kingdom, live 
in water, and 
breathe by means 
of gills. 

Proceeding a step 
higher in the ladder 
of vertebrate life, 
we come to those 
~@’ animals which can 
live either on land or 
in water, and are on 
this account named 
Amphibia (from the 
two Greek words 
aul, both; Blos, life), 
living in two ele- 
ments, The Amphi- 
bia constitute an in- 
termediate form of 
life between the strictly aquatic and the terrestrial 
animals. Cuvier classified them under the name of 
Batrachia in his fourth order of Reptilia ; but recent 
zoologists have justly objected to this classification, 
and now consider them as a distinct division of the 
Vertebrata. In order to live in two such different 
media as water and air, it is requisite that these 
animals should be in possession of gills like the 
fish, and also of that form of breathing-apparatus 
which predominates in the higher forms of vertebrate 
life, called lungs. The latter consist of membranous 
bags, divided internally into a number of small com- 
partments or cells, over which the blood is carried by 
means of a delicate net-like arrangement of capillary 
vessels, in order that the oxygen element, so essential 
to the welfare of the component tissues of the 
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animal, may be restored to the blood, and the 
carbonic acid removed from it. Nothing can exceed 
the beauty and extreme delicacy of the mechanism 
of the breathing-apparatus, which, variously modi- 
fied, is seen to play such a useful part in the economy 
of the higher animals. The Amphibia possess the 
typical characters of the Vertebrata, already de- 
scribed. Like fishes they are cold-blooded. Their 
blood is red and corpusculated. Fig. 38, V., illus- 
trates two red blood corpuscles of the frog, magni- 
fied 700 times, after drawings made by Dr. Lionel 
Beale. The blood corpuscles of the proteus and 
the siren are the largest known. 

The Amphibia are divided into four orders, as 
follows :— 

(1) The Uvodela, or those with persistent tails. 
(2) The Batrachia, or frogs. (3) The Gymnophonia, 
or Amphibia with naked snake-like bodies. (4) 
The extinct Labyrinthodonta, so called from the 
labyrinth-like and complicated arrangement of 
their teeth. 

The first order comprises the newts, salamanders, 
proteus, siren, etc. ‘he second, toads and frogs. 
The third, those animals called by Linnmus, Cecilia 
(caecus, blind), ‘They are, however, not blind, as 
that naturalist supposed ; they have eyes, but very 
small ones, and nearly hidden under the skin. 

The Amphibia undergo a remarkable change, or 
metamorphosis, as they advance towards maturity. 
They are, for the most part, developed from eggs 
deposited in the water and afterwards fecundated. 
The resulting young are called tadpoles. In their 
early stage they resemble fishes. ‘They breathe by 
means of gills, which project from each side of the 
body behind the head (Fig. 38, II.). They have no 
fins, and in their early stage they are destitute 
of legs (Fig. 38, I., a). As life advances these ex- 
ternal gills disappear, the animal breathing by 
means of internal gills, which are suspended from 
arches, and bathed by the water in a similar 
manner to that arrangement described in fishes. 
Presently a pair of legs (Fig. 38, I., &) may be seen 
to grow from the sides of the body. The hind 
legs make their appearance first, and the fore legs 
subsequently, in the frog (Fig. 38,I.,c). This is not 
always the case with the other Amphibia; for ex- 
ample, in the salamander the order of leg-appearance 
is reversed. In the siren the hind legs are wanting. 
As the legs approach towards a state of perfect 
development, the tail gradually contracts and 
wastes (Fig. 38, I., d) until it has completely dis- 
appeared. During this period changes are taking 
place in the internal as well as external economy 
of the body. Nature now prepares it for an extended 
sphere of action by endowing it with a pair of lungs, 
by which it is enabled to live either .in its native 
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element or to extend its peregrinations to terrestrial 
soil, and live there also. This transition from the 
larval to the frog condition cannot fail to remind 
the student of another metamorphosis—namely, that 
which the caterpillar undergoes to become butterfly 
ormoth. Inthe former the transit is from a strictly 
aquatic to a double form of life; in the latter from 
an earthy to an aérial state of existence. It is by 
such metamorphoses as these that Nature teaches 
man to aspire to a higher degree of intelligence 
and usefulness, ‘The lesson comes with an equal 
force from the muchi-despised toad—whose hoarse 
croakings break the stillness of the night in its 
quiet reign of darkness over its marshy habitations 
—as it does from the pretty but irresolute butterfly, 
basking to and fro in the sunshine of day. In the 
frogs, toads, and newts the gills entirely disappear, 
and for this reason they have been named Caduci- 
branchiate Amphibia.* Others are called Perenni- 
branchiate Amphibia, from the fact that their gills 
remain permanently, even after the formation of 
complete lungs. Such are the proteus and siren; 
also the axolotl, to which the Mexicans are partial 
as an article of diet, especially when (as Dr. Baird 
remarks) dressed after the manner of stewed eels, 
and served up with rich and stimulating sauces. 

The Circulatory Apparatus.—The heart of the 
Amphibia is indicative of progressive development. 
It consists of three chambers or cavities, Two of 
these are reception cavities, and named the systemic 
and pulmonary auricles; the third is a propelling 
one, and called the ventricle. The object of the 
ventricle is to propel the blood to the system and 
lungs—to the system for the purpose of carrying 
oxygen for the nutrition of the tissues, and to the 
lungs so that the oxygen element may be again 
restored to it from the atmosphere, and to expel 
from the blood the carbonic acid which results from 
the waste products. 

It will be surmised that in those animals (for 
example, the frog, etc.) possessing only temporary 
gills that, as the lungs usurp their place, a change 
must of necessity arise in the arrangement of the 
blood-vessels, This is the case. When the lungs 
come into play, the blood is diverted to them and 
away from the gills (Fig. 38, IV.). In those Amphibia 
with persistent gills this change is only partial. 
In the frog tribe the skin also acts as an organ of 
respiration by absorbing moisture. By reason of 
this it is enabled to live for a long time deprived 
of food and air. This fact has given origin to many 
preposterous tales of toads being found alive en- 
tombed in coal-beds and blocks of stone, where 
they had evidently existed (believe it who chooses !) 
for hundreds of years. 

* From caducus, easily falling ; branchiae, gills, 
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The digestiwe and nervous apparatus undergo a 
slight increase in complexity from that described 
in the last lesson. 

Frogs are destitute of ribs, and consequently 
have not an expansile chest. This compels them to 
breathe by swallowing the air. The skeleton of the 
Amphibia evinces decided advances towards that of 
the higher Vertebrata. his is very evident in the 
disposition and conformation of the bones of the 
limbs—zi.e., in those which possess the latter. The 
skull joins with the vertebral column by means of 
two condyles. 

REPTILIA. 

Far away beyond the confines of history—probably 
ages before the secondary organisation—the earth 
was tenanted by gigantic species of the class 
Reptilia. 

In external appearances and configuration the 
orders of this class differ materially from each 
other. The Crocodilia have their bodies covered 
with horny plates embedded in the skin. ‘Tortoises 
have a complete external skeleton, covered with 
thinner plates.. The snakes are destitute of these 
thick outward investments, but have scales covering 
their bodies, 

The Teeth.—The dental apparatus varies accord- 
ing to the reptile’s mode of life. ‘T'he crocodiles 
have long jaws, armed with a single row of conical 
teeth, held in bony sockets. The Chelonia (tortoises, 
etc.) have no teeth. Their jaws are covered with a 
horny bill, which serves the purpose of teeth. The 
teeth of the Ophidia (serpents) are not lodged in 
sockets, In the cobra, rattlesnake, viper, etc., some 
of the teeth are grooved or perforated by a canal, 
which communicates with a poison-gland, and serves 
to convey the poison into the wound made by the 
animal's bite. The opening of the canal is not at 
the extremity of the tooth, but at a point a little 
above it, so as not to endanger the loss of any of 
the fluid; man adopts a similar arrangement with 
his injection-syringe. These teeth are attached to 
movable bones. When at rest, the poison-fangs are 
hidden by a fold of the gums. Behind them are 
rudiments of other fangs to replace the former 
when they are lost. ‘Tne poison of some serpents 
proves rapidly fatal to hot-blooded animals when 
introduced into the blood current through a wound. 
When swallowed it is harmless. 

The alimentary canal presents some differences 
from that already described in the Amphibia. It is 
comparatively short, and usually of great width. 
The gullet is wide and extensible, especially in the 
snake, which is able to swallow animals of great 
bulk. The large and small intestines are very 
distinctly divided, and separated by a curtain or 
Valve, In a tortoise of moderate size the whole 
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length of the alimentary canal was found to bo 


4 feet. The small intestines were 204 inches, and 
the large 164 inches, long. The stomach was 2 
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Fig 89.—Repritia. ANATOMY OF THF CoMMON SNAKE 
(AFTER MILNE-EDWARDS). 


Refs. to Nos. in Fig —1, tongue and glottia; 2, gullet, ent 
across at 2’ to show the heart, etc., in situ; 8, atomach ; 
4, intestine ; 5, cloaca ; 6, anus; 7, liver; 8, ovarium ; 
9, ova, or eggs; 10, windpipe; 11, principal lung; 12, 
little lung. 


inches long. The intestines terminate in a cloaca, 
which is also the common point of termination of 
the urinary and generative organs. 

The Respiratory Apparatus.—The Reptilia never 
breathe by gills at any period of their existence, 
like the two preceding classes, but by lungs. These 
are two in number, and made up of numerous cells, 
usually of large size, aggregated together. In 
snakes the lung called the principal lung is much 
larger than the other, and, in fact, the working 
lung. The smaller one, called the little lung, is 
either rudimentary or absent. Tortoises and 
turtles, like the ribless frogs, owing to their 
possessing immovable ribs, breathe by swallow- 
ing the air. The reptilian heart consists of three 
cavities. There is an evident tendency in many 
to the formation of a fourth, by a septal division 
of the ventricular cavity into two parts; so that 
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the blood, arterial and venous, still mixes. In the 
crocodiles this intraventricular septum is com- 
plete, forming a quadrilocular heart like that of 
the higher vertebrates. 

The blood corpuscles are not very numerous. 
They are oval in shape and of large size, varying 
from 745 to +255 Of an inch in the long diameter. 
and yx}y to gp5o Of an inch in the short dia- 
meter. 

The brain is of small size in comparison with the 
skull. 

The young of the Reptilia are developed from 
eggs. Some are hatched before being born, as in 
the viper. Some deposit their eggs in the sand on 
river-banks, and leave them to be hatched by the 
heat of the sun. The egg of the crocodile is about 
the size of that of a goose. The turtle makes two 
or three visitations to the shore in the course of 
a year to deposit her eggs in a cavity she scoops 
out to receive them. Her eggs amount to about a 
hundred at each sitting. She carefully covers them 
with sand, and leaves them. The mode of develop- 
ment of the reptilian embryo resembles that of the 
higher Vertebrata. The Reptilia possess a com- 
pletely ossified skeleton. The skull is small, the 
greater part of its bulk being made up of jaws. 
The head is articulated to the spinal column by 
means of a single condyle. The ribs are numerous 
in the crocodiles, lizards, and serpents. In the 
snakes they amount to as many as three hundred 
pairs. 

The vertebra may form a series of ball-and-socket 
joints, so as to allow considerable latitude of motion. 
The tortoise is invested by a bony habitation, con- 
sisting of two sets of plates, united at the sides, to 
the inner aspect of which it is immovably fixed. 
The anterior and posterior extremities are open, to 
allow the animal to protrude its head and limbs. 
The upper or back set forms the carapace; the 
under or ventral, the plastron. The shoulder and 
pelvic bones, which afford attachment to the limbs, 
are situated in the interior of this bony house. 
The neck and tail portions of the spinal column 
only are free. The bones of the (in Reptilia 
possessing) extremities are well developed, and 
approach in character those of the higher Ver- 
tebrata. The toes are usually five in number on 
each foot, movable, and armed with claws. 

CLASSIFICATION.—Professor Huxley has grouped 
the Reptilia into the following orders :—(1) Croco- 
dilia, comprising the modern crocodiles, alligators, 
and caimans, and the extinct Teleosauria and belo- 
donts; (2) Lacertilia, lizards, blind-worms, and 
chameleons; (3) Ophidia, or snakes ; (4) Chelonia, 
turtles and tortoises. Besides these, there are five 
orders of fossil Reptilia. 
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ELEMENTARY POLITI€S.—II. 
(Cortinued from p. 129.] 


NATURE AND OBJECT OF THE STATE. 


POLITICAL discussions, as we have said, tend to go 
back to first principles. Discussions, therefore, on 
the duty of the State in a given case naturally lead 
us to ask what is the purpose of the State. Suppose 
the State had ceased to éxist, with what object 
should we attempt to set it up again? In history 
this has often been confused with the question, 
Why and how was the State originally formed ? 

This confusion is especially noticeable during the 
seventeenth and eighteenth centuries m England. 
The unconstitutional exactions of Charles I., his 
execution by the Puritan party, the equally un- 
constitutional interference of James II. with the 
liberties of his subjects, compelled their respective 
supporters and opponents to find some general prin- 
ciples on which their action could be justified or 
condemned. Accordingly, two kinds of theory of 
the origin and object of the State were brought 
forward, which were really revivals of theories 
current during the later Middle Ages. We may 
call them concisely Family (or Patriarchal) theories, 
and Contract theories. 

The Family theories need not detain us long. 
Their best-known exponent was Sir Robert Filmer, 
who died in 1647 ; but his treatise, “ Patriarcha,” was 
not published till 1680. His view is substantially 
as follows :—The Creator granted dominion over the 
world to Adam, and again to Noah. Noah’s sons 
partitioned the world among themselves, and their 
sons did likewise. Each son ruled a kingdom con- 
sisting primarily of his own descendants. Gradually 
the households expanded into societies, but each 
society was still ruled by the eldest surviving male of 
the eldest branch of it. Kingship is only the exten- 
sion of the power which each father of a family has 
in his own household. That power is received from 
God, and the holder is responsible to God alone for 
the way in which he exercises it. His duty is to 
provide for the good of his subjects without regard 
to their likes and dislikes, just as a father might for 
very young children. When he dies, his power 
should descend on his eldest son, or to his nearest 
male relative, by the rule of primogeniture, which 
(Filmer held) was appointed by the Scriptures. 
Thus the king cannot be called to account for what 
he does, and to resist him is to resist God’s appointed 
deputy. 

We need hardly point out that this theory proves 
too much. Certainly Charles J. could not have 
shown that he was entitled to the English throne 
in virtue of primogeniture as heir of Noah. More- 
over, the extensive powers claimed by him were not 
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two centuries old. For various reasons—in England 
because the older nobility, who acted as a check on 
the royal power, had mostly fallen in the Wars of 
the Roses—the kings throughout Europe had 
practically gained great powers ; and powers which 
had really belonged to the Roman Emperors had 
been attributed by lawyers to all sovereign rulers. 
Moreover, the attributes ascribed in the Scriptures 
to the Kings of the Israelites had been ascribed by 
ecclesiastics to the kings of their own time, the 
ritual at whose coronation was partly imitated from 
the Hebrew ceremonial. The English kings of an 
earlier period had had their powers expressly limited 
—by the Great Charter, for instance. 

But the Contract theories were hardly nearer the 
truth. It was assumed that men had originally 
lived together without any regular form of Govern- 
ment; that thus the strong oppressed and slew the 
weak ; and that this state of things was so dreadful 
that men were compelled to set up some power to 
keep the peace and to agree to obey it. ‘The nature 
of the agreement and the powers of the Government 
were differently conceived by different writers, 
according to the conclusions they wanted the theory 
to prove. Thus, Thomas Hobbes, in his “Leviathan ” 
(1651), supposed that the individuals who formed 
the first society had been so afraid of relapsing 
into anarchy that they had promised absolute 
obedience to the Government and given it un- 
limited powers; and that any sort of interference 
with the powers of the Government, besides being 
morally unjustifiable, might bring back the terrible 
‘state of war, every man against every man,” that 
was worse than any oppression by the Govern- 
ment. Hobbes, of course, meant to attack the Com- 
monwealth. John Locke, on the other hand (1689), 
wished to justify the deposition of James II. He 
therefore argued that the individuals who entered 
into the Social Contract only contracted to set up 
a Government in order to defend their “natural 
rights ”’—that is, the claims they had as being men 
—to life, liberty, and the means of happiness, of 
which the most important is property. If the 
Government clearly ceased to do the work for which 
it was set up, they were quite entitled to depose 
it. In France, in the next century, Jean-Jacques 
Rousseau propounded a theory—which he admitted 
represented what ought to be rather than what had 
been—which led directly to democratic despotism. 
It may be stated concisely as follows :—Man is born 
free, and yet is everywhere in bondage. 
legitimate bondage, however, is that which he 
makes for himself. To protect themselves, men 
agree to join into one body and to transfer to it 
all their rights and powers, and even their property, 
that it may guarantee to each as much freedom 
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as is consistent with the freedom of the rest, 
Thus the State obtains the right to do anything to 
any citizen—to order him to risk his life, or to take 
away his property, or to put him to death—if by so 
doing the freedom of the rest were preserved. The 
absorption of the individual in the State is so 
complete (according to Rousseau) that, in voting, 
he is not even expressing his own will. For he has 
no longer a will. He has surrendered it to the State. 
But as the State has no single intelligence or mind, 
each individual citizen must express his opinion as 
to what it thinks and wills. A vote is the expression 
of this opinion. 

Deductions from Rousseau’s theory were the 
principles of the French Revolution; but they were 
generally used to destroy the old réyime or to get 
rid of political opponents, rather than to guarantee 
individual liberty or to construct a new society. 

Now it is quite certain that no State was ever 
founded by express contract. It would be a very 
difficult matter to prove even that new colonies have 
ever been based on an implied contract. They 
started as subjects of some other nation, and 
when they became independent, the old system of 
government went on with some modifications. 
Most of the inhabitants probably never thought of 
contracting to submit, on certain conditions, to their 
Government. They took it as a matter of course. 
But a greater objection to all these theories is that 
they treat the State too much as a collection of 
individual atoms. But a State is not formed by 
the combination of individuals who have previously 
lived in nosociety. The States we know have grown 
up out of very small beginnings, in almost all cases 
largely by conquest and force; and the individual 
members have acquired the notion of free contract 
during their association with one another in the State. 
Primitive people have their life regulated for them— 
by custom and tradition~even in minute cetails ; 
the notion that they can regulate their own lives, 
and the life of the nation to which they belong, is 
a product of many generations of civil government. 
The very ideas on which these contract-theories are 
based—that all men are by nature equal, that a 
society is a collection of rational beings striving to 
secure a common good, that men are originally and 
naturally free and happy, and that they themselves 
set up a Government to secure their freedom and 
happiness—are not the ideas of uncivilised man at 
all. They are the product of centuries of civilisation 
and government—in particular of the Greek philo- 
sophy and the Roman law which these centuries 
produced. 

In fact men have lived in societies ever since 
they existed at all, not because they agreed to do 
so, but because they could not have lived separately 
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if they had tried. A society is often compared to 
a living organism. And there is, in fact, a close 
resemblance between them. The society lives on 
while its individual members change, just as the 
matter of which a living body is composed is in a 
constant state of change. The society, like the 
body, contains different parts with special functions. 
Part of it produces nourishment and means of living 
for the rest. Part directs and orders the rest, as 
the brain directs the muscles. The society, like 
the individual, has a defensive apparatus, and an 
apparatus for getting rid of injurious matter, in 
the shape of the criminal courts, the prisons, and 
the executioner. Moreover, in modern societies, we 
find much more specialisation of parts—especially 
in the industrial department—than we do in less 
civilised societies: just as higher animals are far 
more specialised than lower. 

But we must beware of carrying this analogy too 
far. A society can never be nearly so specialised 
in its parts as one of the higher animalsis. No 
man, and no class, is engaged solely in furnishing 
nourishment, or solely in thinking, as parts of the 
animal body are. Every member of society has 
not only his own special activity, but a number 
of other activities as well. The intelligence of a 
society is not confined to one class. It is spread 
through all classes, and particularly so in a modern 
State. There can never be one “social brain,” 
other parts of the society meanwhile having no 
share in the general intelligence. And herein lies 
one justification of popular government or demo- 
cracy. ‘The.intelligence which is diffused through 
all classes can only be got at by allowing all classes 
to express their opinion by a vote, and by enabling 
them to gain as much information and discuss 
political questions as freely as possible. 

But in proportion as this is done more thoroughly, 
the State will become more and more like the sort 
of State that Locke and Rousseau sketched out— 
at least, in its broad general aspects; for many 
of Roussean's details are fanciful and impossible. 
The members will recognise more clearly that they 
are united to strive to obtain a common good—liberty 
not simply to do as they like, but to make the best 
use of their faculties and to enable other people 
to do so. They will recognise that to obtain this 
common good, submission to the law is unavoidable, 
and that even a certain restriction of individual 
rights and individual liberty to do things not in 
themselves harmful may be desirable to further its 
attainment. They will see that the broad general 
lines on which they are to proceed in attaining it 
are laid down, either expressly or tacitly, in the 
Constitution of the State, and that as the good itself 
cannot be defined in precise terms; there is no means 
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of deciding certainly on any proposed measure 
except by estimating its probable “consequences. 
And they will understand that—although it is no 
doubt necessary to leave one’s parliamentary repre- 
sentative very great freedom of action, since he hag 
more time and means of knowledge than most of 
his constituents—yet primarily they are to consider, 
less what sort of a person he is than what sort of 
policy he proposes to support. 


FUNDAMENTAL NOTIONS CONCERNING THE STATE. 

Primarily, then, a State is a body of men living 
together on some one territory and subject to some 
one authority, whose business it is to promote thei 
common good—that is, to ensure (so far as it can) 
that every citizen shall be free to make the best use 
of his powers, and develop himself to the best of his 
ability. This authority generally has not been set up 


* at first by the citizens. But as civilisation advances 


it tends to exist by the tacit consent of the citizens. 
They may not have formally agreed to set it up, but 
they frequently make changes in the details of its 
arrangements, and nobody can doubt that, if a large 
majority of them chose (for instance, if the authority 
went beyond the customary limits of its action), it 
would be physically possible for them to upset it. 
This authority is called the Sovereign, and every 
member of the community is its subject. 

We must be very careful not to confound the 
Sovereign, in this sense, with the person at the head 
of the State, popularly called “the Sovereign,” but 
whom we shall here call “the Crown.” The Queen, 
for instance, is not “Sovereign” in the sense that 
she alone has power to issue general commands 
to her subjects, and enforce obedience. No single 
person in Europe has such a power except the Czar 
of Russia. 

The business of the Sovereign is (1) to issue 
general commands or laws to its subjects, and 
enforce obedience to them by penalties, technically 
called “sanctions,” or evils following disobedience. 
(2) To provide that these laws are carried out. 
This includes such very diverse kinds of action as 
providing for the defence of the State from foreign 
enemies by keeping up an army and navy, providing 
for the safety of individual members or the whole 
body by keeping Up prisons and police (many of these 
functions are, of course, delegated to local authori- 
ties), providing inspectors to see that such laws as’ 
the Education Acts and Factory Acts are carried 
out, and soon. (8) To judge when these laws have 
been broken, and to secure that if one member has 
injured another, the damage shall aa far as possible 
be repaired; and to resent breaches of the criminal 
law, which are offences against its own dignity, by 
punishments. The Sovereign does all this by its 
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agents—the gfficers of the Civil Service and of the 
Army and Navy, the judges, and other officials. 
These it either appoints, or, much more commonly, 
delegates their appointment to agents. ‘Thus the 
appointment of judges is delegated by the true 
Sovereign, nominally to the Crown, really to the 
advisers of the Crown. 

To find the Sovereign in a State, then, we must 
ask— What person or body has (by general consent) 
power to issue general commands, and enforce their 
acceptance 7 

In England this power is possessed by Parliament 
(that is to say, the House of Commons, which con- 
sists of representatives elected by the bulk of the 
male population—a section, chiefly of the poorest 
class, being excluded by laws imposing certain 
qualifications for the franchise—and the House of 
Lords) and the Crown. The refusal by any one of 
these to agree to a proposal prevents its passing 
into law. But in practice, when the House of 
Commons is determined on a measure, it has been 
the custom for the Crown for a century and a half, 
and for the House of Lords for half a century, to 
give way, provided the measure is very strongly 
backed by public opinion. 

A law proper is a general command issued by the 
Sovereign, enforced by penalties, and relating to a 
class of actions to be performed by a number of 
people. 

Under such a law, rights arise; that is, A being 
ordered by the law to observe a certain kind of 
conduct towards B, A has a duty to B and B has a 
right against A. These are legal rights, and lawyers 
know of no others. But every law contemplates 
that a certain kind of relations will arise between 
the persons affected by it, that each shall be freed 
from interference of the rest in certain ways. Now, 
suppose we take a wider view, and regard the world 
as intended to be a Kingdom of God, ruled by the 
Divine Law, which aims at the good and happiness 
of mankind; and suppose that it is the duty of 
earthly Sovereigns to carry out in the way they 
think best the purpose of the Divine Law, but 
that the world being wicked, the Divine Law is 
often departed from. Then the Divine Law will 
give us certain broad general outlines of the rela- 
tions which ought to exist between men, and of the 
claims which each man, because he is God’s creature, 
is entitled to make against other men. These claims 
will be his “natural rights,” the rights that result 
from his nature as a man. 

Now this is the sort of notion which the Contract 
theorists had. They regarded States as arising to 
carry out the broad general outlines of the Divine 
Law—to make men do their duty towards their 
neighbours, at any rate so far as to avoid doing 
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them harm. (More than this, it was held, the 
State could not effect. It proceeds by telling its 
subjects what they are not to do, which is com. 
paratively simple in comparison with the task of 
telling them what they are todo.) The object of 
the State, therefore, is to preserve “ natural rights.” 

Now the objection to this theory is that “natural 
rights ” are far too vague to be described. Nobody 
has ever tried to specify them all. Nor can. anyone 
say when (as a general thing) the right of one person 
is overridden by the rights of a number of others. 
If a railway company proposes to take a house, 
whether the owner chooses or not, is his “ right of 
property” to prevail against the “rights of other 
people to the pursuit of happiness,” which may be 
immensely increased if the railway is constructed ? 
If a man is just going to kill me is his “right to 
life” to avail against mine? If a man is sending 
his own ship to sea, is his “ right to do what he likes 
with his own property” to be so respected that he 
may overload it to the endangering of other people's 
rights to life? Andsoon. Generally, therefore, the 
supporters of “ natural rights” have had to suppose 
that individuals tacitly resign to the Sovereign-body, 
of which they form part, all their rights and the 
power of judging when they are injured, and that 
their rights are only granted back under the 
reservation that the public welfare overrides that 
of the individual. Still, if we are to look at the 
business of government as moral at all, we must con- 
ceive it as carrying out the moral law, whether we 
regard that law as revealed in the Bible or as written 
in men’s consciences, or as discovered from ob- 
servation of what conduct best promotes happiness. 
And if we bring in the moral law, we cannot avoid 
introducing the conception of moral or natural 
rights. But we cannot get much further than the 
bare conception. 

In the Constitution of the United States and 
some of the original State Constitutions, reference 
is formally made to natural rights in the preamble ; 
but’as the State Constitutions have been gradually 
revised, the mention has been dropped. 

In theory, all law arises from the direct command 
of the Sovereign. In practice, there are two other 
great sources of law—Custom and the decisions of 
Courts, 

Many usages grow up without any express com- 
mand of the Sovereign, and then when they are 
firmly established are recognised as part of the law 
of the land. The customs of different trades as to 
the notice to be given before dismissing an employee 
are familiar instances. The custom differs in different 
trades, and no one can say who first instituted it ; 
yet the Courts recognise it. Much of English law 
consists of such custom. 
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Again, nod law can possibly be worded so as 
clearly to provide for all the cases possible under 
it. The legislator cannot foresee the circumstances 
which may arise. So, when a disputed case arises, 
it comes before the Courts, and the judge interprets 
the law. In so doing he very often pronounces on a 
case of which the legislator had no conception, and 
so adds to the law, or even alters it. There are 
cases in which the law has been so worded that its 
interpretation has really defeated the object aimed 
nt by those who passed it. And every decision of 
a Court serves as a precedent for similar cases 
afterwards. Thus, fresh law is constantly growing 
up by custom, and existing law is constantly being 
extended and amplified by “ case-law.” 

Now the Sovereign might alter any of these 
additions by statute; when it does not, we must 
infer it approves of them, and that they are to rank 
as its commands and be enforced by its officials. It 
is therefore a maxim, ‘‘ What the Sovereign permits, 
it commands,” 

Constitutions, Written and Unwritten. — The 
general principles which regulate the form of 
Government and the way the work of Government 
is carried on, together make up the Constitution. 
Most modern States have formulated these principles 
in some kind of document, and established some 
special authority whose business it is (amongst other 
things) to decide alleged cases of the violation of 
this Constitution. In England this has never 
been done. Certain agreements between the king 
and the people—the Great Charter in particular— 
certain laws of special importance, such as the 
Acts arranging the duration of Parliaments and the 
mode of their election, or the Act settling the Royal 
Succession, and certain usages which Governments 
habitually observe—for instance, that a Ministry 
either resigns, or dissolves Parliament if a vote of 
want of confidence in it is passed—together make 
up the Constitution. But there is no authoritative 
statement of the Constitution as a whole, and no 
Court or other body authorised to say whether it is 
violated; while Parliament may at any moment 
alter any part of it. Now, where written Constitu- 
tions exist, they are usually enacted, not by the 
regular legislature, but in some other way, and the 
regular legislature cannot (at any rate by itself) 
alterthem. Indeed it may be said that in such cases 
the regular legislature is not the real Sovereign; 
but a body to which the real Sovereign—the power 
which makes the Constitution—delegates the 
legislative power usually. As the power of the 
English Parliament—unlike that of the American 
“Congress, for instance—is formally unlimited by a 
Constitution, it is the fashion to talk of the omni- 
potence of Parliament. Practically, of course, we 
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recognise that some laws are‘much more important 
than others, and that some customs of political 
action would in practice be much harder to disregard 
than sone statutes are; but theoretically English 
law makes no distinction between one statute and 
another. 


® THE SPHERE OF GOVERNMENT. 


Should the Government of a State try to promote 
the welfare of its subjects directly, or should it limit 
its action to keeping the peace between them— 
protecting the persons and property of each from 
injury? And if it should try to promote their 
general welfare, how far may it safely go? Ought it 
(for instance) to choose a religion and require them 
to adopt it? ought it to compel them to be educated 
in a certain way? ought it to punish them for doing 
actions which concern themselves almost entirely 
(for no action concerns a man’s self absolutely), 
such as getting drunk? Or, bearing in mind that 
very nearly all that a modern Government spends is 
raised from its subjects by taxation, is it entitled to 
provide institutions for its subjects which many of 
those subjects do not care about? Any parish in 
England may impose a rate on its members (provided 
the majority of them agree to it) for the purpose of 
building baths, washhouses, or free libraries. Now 
many of the ratepayers, especially the richer ones, 
have no use for these institutions. Isit fair to make 
them pay part of the expenses ? 

Now the stricter forms of the Social Contract 
theory, it is clear, would limit the action of the State 
in this direction very considerably. The State (the 
supporters of such a theory would say) is an asso- 
ciation formed to protect its citizens. If it does 
anything more it goes beyond its scope, just as a 
company formed to make a railway would be 
exceeding its powers if it took to brewing beer. 
Its members set up a Government to preserve their 
liberty of action, and anything that involves inter- 
ference with this liberty defeats the object of the 
State. 

When the Contract theories were most generally 
believed in, however, most of the more modern 
questions as to State interference had not yet been 
raised. (Occasionally, the theory was used as an 
argument that the Government ought not to inter- 
fere in religious questions.) Besides, the Contract 
theory must necessarily imply that the State has a 
right to do anything which will secure the main- 
tenance of the Contract. It may, for instance, 
compel its members to serve as soldiers or to go 
through military training ; or it may enforce com- 
pulsory education and sanitary regulations, with a 
view of preventing injury to the State as a whole 
by ignorance or epidemic disease : indeed, directly 
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we admit thag the State must first of all protect, adopted the tenets of the Puritan party, had become 


and that a great deal of protection must be of the 
nature of prevention, we shall find it difficult to 










separated from his kinsfolk,and had maintained him- 
self and his family, earning a competent fortune by 
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it was the duty 

of Government to provide in every way for the 
positive welfare of the people. It was assumed that 
the Government generally was much wiser than the 
people, so that it was its duty to do anything it could 
for them that seemed likely to be beneficial. 








ENGLISH LITERATURE.—XvV. 
{Continued from p. 188 } 


MILTON. 
Jouwn Milton was born on December Sth, 1608. He 
was sprang of an old family ; but his father, having 
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cation. He was 
then at St Paul’s School, in London; and 
thence he passed to Christ’s College, Cambridge, 
in 1625. Of the details of Milton’s life at the 
university we know little with certainty. Although 
Milton was all his life a student, with him, more 
than with most men, it would be inaccurate to 
speak of any one period as distinctively the period 
of his education; still, he must have made abund- 
ant use of the years he passed at Cambridge. For 
Milton was one of that small number of men of 
the highest order of genius whose powers have 
shown themselves at an extremely early age. 
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Almost from boyhood he was a poet, as well as 
a scholar; and almost from boyhood he seems to 
have been fully conscious of his extraordinary 
powers. After leaving Cambridge, Milton spent 
some years at his father’s house. The cause of his 
passing this period of seeming inaction is not far 
to seek. Milton had been originally designed for, 
and himself contemplated entering upon, holy 
orders ; but he was deterred from carrying out his 
intention by a repugnance for the intellectual 
restraints which such a course would have imposed 
upon him. And we can easily imagine that, toa 
mind as keenly alive as Milton’s to the responsi- 
bilities of life, the choice of a new course was not 
the work of a day. Upon some such ground he 
himself afterwards explained the seeming loss of 
these years. They were not years, however, of 
idleness, but of profound study. In 1638 Milton 
went abroad, and spent more than a year in the 
enjoyment of the society, and in cultivating the 
friendship, of the most eminent men of letters of 
the Continent, and especially of Italy. 

This visit to the Continent forms the close of the 
first period of Milton’s literary history. He was by 
this time known as a man of extraordinary learning. 
Of the ancient languages and literature he was a 
consummate master ; nor was he less familiar with 
the living tongues. In Italy, the most cultured 
nation of Europe, his poems, both Latin and Italian, 
excited general surprise and admiration. But it is 
as an English writer that, in these lessons, we have 
specially to do with him. 

There are few poets whose productions more clearly 
reflect the life of their author than Milton’s. Not 
that his works, his poetical works at any rate, 
contain many direct references to himself or his 
history ; such notices are few. But the spirit and 
character of his works change with the changes in 
the spirit and circumstances of the man. The 
period of Milton’s life which we have been hitherto 
describing was one of tranquillity and repose. His 
toils were those of the student. He had not yet 
been drawn into the vortex of religious and political 
controversy. His works of this period are exclus- 
ively poetioal. They have all the music which be- 
longs to everything he ever wrote: he shows the 
same learning, and the same mastery over his 
learning, as in later writings; the same pure and 
severe morality, and the same spirit of reverence. 
But in these earlier poems the whole tone is different 
from that of the later ones. The prevailing spirit 
is a keen enjoyment of the beautiful. They have a 
light-heartedness which for Milton never returned. 
He still had leisure for— 


“Such sights as youthful poets dream 
On summer eves by haunted stream.” 


He had not yet learnt the Puritan ,frorror of the 
stage. Even in his pensive mood he would— 


Sometime let gorgeous Tragedy 

In sceptred pall coine sweeping by, 
Presenting Thebes or Pelops’ line, 
Or the tale of Troy divine.” 


Unlike the Milton of later days, who was too rigid, 
too self-contained to join in the public services of 
any religious body, he could still write— 


‘¢ But let my due feet never fail 
To walk the studious cloisters’ pale ; 
And love the high embowéd roof, 
With antique pillars massy proof; 
And storied windows richly dight, 
Casting a dim religious light. 
There let the pealing organ blow, 
To the full-voiced quire below, 
In service high and anthems clear, 
As inay with sweetness, through mine ear, 
Dissolve me into ecstasies, 
And bring all heaven before my eyes ” 


We can only briefly mention Milton’s poems of 
this his first period. Passing by a few early works, 
in some of which the influence of Spenser is ap- 
parent, we come to the great Ode on the Nativity. 
This magnificent ode is said to have been written 
by Milton at the age of twenty-one. 

To the same period belongs the exquisite poem 
of “ Lycidas.” It was written upon the death of 
an intimate college friend of Milton, Edward King, 
who was drowned in the Irish Channel, while upon 
his voyage from Chester to Dublin. The poem has 
something of the artificial character and unreality 
which might be expected in one composed under 
such circumstances. It is pastoral in form: the 
young man whose death is lamented isa fellow- 
shepherd of the writer. 


‘Together both, ere the high dawn appeared, 
Under the opening eyelids of the morn, 
We drove a-field.” 


The poet introduces all that incongruous mixture 
of imagery, and peoples his stage with that variety 
of sacred and mythological personages, Christian 
and heathen, to which we are accustomed in pastoral 
poetry. The poem has no passion in it, and little 
that appeals to the emotions, but for beauty of 
imagery and perfect harmony of numbers there 
are few which can be placed on the same level. 

The “Masque of Comus” was founded upon a 
trivial ircident which occurred in the family of the 
Earl of Bridgwater, who, as Lord President of the 
Welsh Marches, had his residence at Ludlow Castle. 
His daughter, with her two brothers, lost their way 
in a wood; and this slight circumstance gave rise 
to the beautiful poem of “Comus.” This graceful 
poem is framed upon the model of the Masques of 
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Jonson and @iletcher of which we have already 
spoken. It differs from its predecessors in the pe- 
culiar elevation of tone, the moral dignity, which 
Milton has thrown into it, as into everything else 
that he ever wrote. This piece was acted at Ludlow 
Castle by members of the noble family upon whose 
adventures it was founded. The music was com- 
posed by the celebrated musician Lawes, who also 
acted a part inthe piece. The keynote of the poem 
is the beauty of virtue and purity, its superiority 
to circumstances, and the divine protection which 
attends it. 


*¢ Virtue could see to do what Virtue would, 
By her own radiant hight, though sun and moon 
Were in the great sea sunk ” 


Upon this subject Milton lavishes the richest and 
most varied eloquence, interspersed with songs of a 
* Doric delicacy ” which is marvellous. 

The “* Masque of Arcades ” is somewhat similar in 
character to “ Comus,” but it is as inferior to it in 
merit as it is shorter in length 

But of the poems of this the first period of 
Milton’s career the most remarkable, and probably 
the most universally enjoyable, are the companion 
pieces, ‘ L’ Allegro” and “Il Penseroso,” the one a 
description of the tastes and pursuits of the cheerful 
man, the other of the pensive man. It would be 
difficult to find in any language the same amount 
of poetical beauty compressed into the same space 
as in these two short poems. Every word conveys 
a picture, and the rhythm of every line conduces to 
the impression which is to be produced. 

When Milton returned to England after his 
short sojourn abroad, it was no longer to enjoy 
the peaceful repose of the scholar and _ poet. 
Henceforth we have to do with him for some years 
as a prose-writer, one of the most eager and most 
bitter combatants in the controversies which then 
stirred men so profoundly. His sympathies as a 
Puritan would naturally have been on the side of 
the Parliament and against the King, on the side 
of the Nonconformists and against the bishops 
But Milton was no mere partisan of any of these 
causes. He was the champion of liberty—liberty 
of thought, of speech, of worship, of action. 
Liberty was the passion of his life. ‘ Liberty’s 
defence, my noble task,” was his work in life. 
He resisted the dogmatism of the “new presbyter ” 
as strongly as that of the “ old priest,” and resented 
the intolerance of popular opinion as keenly as that 
of the State. 

We cannot examine Milton’s prose writings in 
any detail; but the student ought to understand 
something of their general character, and we treat 
of them now as a class because most of them 
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belong to this period, though several are of a later 
date. The greater part of them relate to three 
great subjects of controversy, in which Milton took 
an active part—the controversy as to Church 
government; that as to divorce; and that as to the 
right or wrong of putting the King to death. In 
the first of these controversies he engaged almoat 
immediately after his return from abroad. Several 
Presbyterian ministers had published a treatise 
bearing upon Church government, under the title 
of Smectymnus, a name formed from the initial 
letters Of their own names ; and in the controversy 
which ensued Milton fought eagerly in their de- 
fence and against episcopacy, his chief antagonists 
being Archbishop Usher and Bishop Bramhall. 

Into the divorce controversy Milton was led 
through the circumstances of his own domestic 
history. His first wife was Mary Powell: their 
marriage was unhappy, and at last she left her 
husband and returned to her father, and only came 
back to her home when it was plain that Milton 
thought of acting upon those very liberal views as 
to the liberty of divorce and re-marriage which he 
consistently maintained. 

In the third main controversy in which Milton 
engaged he appeared as the champion of the 
people of England, to defend their conduct in 
putting Charles IJ. to death; his chief opponent 
being the celebrated scholar La Saumaise, or, in 
the Latinised form, Salmasius. 

These controversial labours, however, by no 
means represent the whole fruits of Milton’s labours 
during this period of his life. For some years after 
his return to England he supported himself by 
keeping a school for boys in London. In 1649 he 
was appointed to the important office of Latin 
secretary to Cromwell, and in this capacity con- 
ducted the diplomatic correspondence of the 
Commonwealth. 

There still remain a few isolated prose works of 
Milton, not relating to any of the great contro- 
versies of the day, which must not pass unnoticed. 
The most important of these are an unfinished 
History of England, a Tractate or treatise on 
Education, and especially the “ Areopagitica,” a 
plea for the liberty of unlicensed printing. This 
last is the greatest of Milton’s prose works, and 
one which every student of English literature ought 
to study, for it exhibits the characteristics of his 
style in a peculiar degree. 

Nothing can be more complete than the change 
which the Restoration wrought in the position and 
prospects of Milton. Up to that time, whatever 
his personal calamities, and they were heavy, he 
had lived in keen enjoyment of the triumph of that. 
cause for which he had fought so long and so 
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strenuously. His position was a singularly trying 
one. He was growing old; he was blind; the 
work of his life was undone; the republic for 
which he had struggled was overthrown ; the hated 
monarchy, and the still more hated prelacy, re- 
established ; the lofty though austere morality of 
the Puritan supremacy giving place to the un- 
bridled licentiousness of the new régime. Milton 
himself narrowly escaped being included in the list 
of those sacrificed to the royal vengeance. A pro- 
clamation for his discovery was even issued; and 
more than one of his works was burned by order of 
the House of Commons. But Milton’s was not the 
spirit to sink in despondency. The same lofty 
purpose and prond self-reliance which he had 
shown in the earlier days of conflict did not 
forsake him in this hour of defeat. The few re- 
maining years of his life were passed in close 
retirement, for the most part in London; and 
during these years his greatest works were 
written. 

We know, from Milton’s own pen, that from a 
very early age he had entertained the thought of 
writing a great epic or heroic poem. We know, 
too, that, probably under the influence of his 
favourite master, Spenser, he had at one time 
ohosen the story of King Arthur for his theme, 
though there is no reason to suppose that he ever 
actually commenced any poem on this subject. 
“Long choosing, and beginning late,” as he himself 
telis us, it is probable that many other themes may 
have passed through his mind before he finally 
determined upon the sublime history which he has 
embodied in ‘“ Paradise Lost.” Even when his 
subject was chosen, the form and character were 
not at once determined upon. We know that 
Milton at one time intended to represent the fall 
of man in the form of a sacred drama; and it is 
related upon authority which we can scarcely 
question, that some of the noblest passages in 
‘‘ Paradise Lost,” and notably Satan's celebrated 
“‘ Address to the Sun,” at the commencement of the 
fourth book, were written as part of the intended 
play. But in all probability the substance and 
form of the great work must have been selected, 
and probably portions of it written, before the 
Restoration, though it was mainly composed after 
that event. It was probably completed, and 
there is no reason to doubt, completed much 
as we now have it, in 1663; and it was published 
in 1667. 

No English poet, no poet, indeed, of any nation, 
has ever ventured to treat so vast, so awful a 
theme as that which Milton has handled in his 
great epic, He has painted the calm serenity of 
heaven before sin or discord had found entrance; 
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the war in heaven; the rebellion and fall of the 
disobedient angele; the horrors of the hell to 
which they fell; the creation ; the temptation and 
the fall of man; the punishment of the guilty pair, 
and their penitence lightened by the hope and 
promise of a future yedemption. He has touched 
the most awful mysteries—the loftiest counsels of 
heaven and the lowest depths of hell—no less 
than the history of the human race. He has 
essayed to 


‘* Assert eterna] providence, 
And juatify the ways of God to men.” 


Nor has he sought in vain to rise “ to the height of 
this great argument.” For, whatever his faults, 
Milton has done what no other poet could ever 
have done; he has, throughout the whole of his 
long poem, maintained a sublime elevation of 
thought, of moral tone, and of style worthy of hie 
subject. Some of the means by which this effect 
is attained we can easily perceive. Milton’s genius 
was essentially not dramatic; that is to say, he 
had little power of conceiving, portraying, and 
giving life to individual characters. And _ this, 
which for most purposes would have been a defect, 
was for this poem an immense advantage. Had 
the awful personages by whom his heaven is 
peopled—the Eternal Father, the Divine Son, the 
great archangels, and all the hierarchy of heaven— 
been presented to us too vividly, with too much 
dramatic life. they would have been too like 
ourselves; the infinite would have been lost in the 
finite, the Divine in the human; heaven would 
have become earth. But one power which Milton 
did possess, and that in a very rare degree—as he 
showed in his early poems, “ L’ Allegro,” in par- 
ticular—was the power of minute, delicate, and 
accurate painting of scenes and incidents. This 
power he carefully abstains from using in “ Para- 
dise Lost.” In that poem all is vast, shadowy, in- 
definite ; and by this vagueness of outline Milton 
adds grandeur to his figures, as mountains are 
grandest when half veiled in cloud. 

Nothing can surpass the masterly art which 
Milton shows in the conduct of his story, especially 
the skill with which he preserves a complete unity 
of interest throughout the whole, and, in spite of 
the inherent difficulties of his subject, maintains 
that movement and action which are above all 
things essential in an epic poem; and this is 
achieved mainly by making Satan and his sub- 
ordinate spirits the central figures of the poem. 
After a few lines of introduction, the first book 
opens with the scene in hell immediately after the 
expulsion of the rebel angels from their heavenly 
home, and we see how Satan, 
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‘With hia horrid crew 
Lay vanq@ished, rolling in the fiery gulf, 
Oonfounded, though immortal” ; 


where-— 


‘* A dungeon horrible on all sides round 
As one great furnace flamed, yet from those flames 
No light, but rather darkness visible, 
Served only to discover sights of woe, 
Regions of sorrow, doleful shades, where peace 
And rest can never dwell, hope never comes 
That comes to all” 


Satan, raising himself from the lake of fire, 
awakes his prostrate companions, who, at his 
words, start up with renewed energy and hope 
The several leaders of the host, all the evil spirits 
and false gods whose names are known in history 
or legend, sacred or profane, are brought before us 
in passages of wonderful power. They set them- 
selves to make the best of their new and dismal 
abode. The great city and palace of Pandemonium 
under their hands “ rises like an exhalation”; and 
an assembly is summoned to decide upon their 
future course. In the second book the infernal 
council is described, and its proceedings related. 
At last it is decided, in accordance with the advice 
of Satan, that the new-created world with its 
inhabitant man, of which rumours had been rife in 
heaven before the fall, should be the point at 
which they should seek revenge upon their Al- 
mighty Victor, by counteracting his beneficent 
designs, and marring his creation. In pursuance 
of this purpose, Satan himself undertakes the task 
of searching out this new world, arid he starts 
upon this errand. Reaching the gates of hell, he 
finds them guarded by two awful shapes, Sin and 
Death. And here we meet, in the allegorical 
conception of these two beings, one of the most 
sublime passages in all Milton’s works. Satan 
having passed hell-gates, and made his way through 
the vast expanse of chaos, comes at last within 
view of “the opal towers and battlements” of 
heaven— 

* And hard by, hanging in a goldon chain, 


This pendant world, in bigness as a star 
Of smallest magnitude, close by the moon.” 


And so the second book closes. It must be 
observed that by the world, in this and other 
passages, Milton means, not the earth, but the 
globe which he supposed to embrace the whole 
solar and stellar systems, for his astronomy was 
that of Ptolemy, not of Copernicus. In the third 
book the scene changes to heaven. God the Father 
and the Son, in a marvellous dialogue, discourse of 
the state of man and the enterprise of Satan; the 
approaching fall of man, and the Divine purposes 
of mercy to be fulfilled in his ultimate redemption, 
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are disclosed to us. The poet then again returns 
to Satan, and traces his wanderings till he lands at 
last on this earth upon the top of Mount Niphates. 
In the fourth book Satan, wandering over our 
globe, comes upon the Garden of Eden, and sees 
our first parents in their state of innocence and 





Joun MILTon. (From the Mintature by Samuel Cooper.) 


bliss. And their angelic guardians, warned of the 
presence of the evil spirit, discover him in the 
bower where Adam and Eve lie asleep, and he i 
for the time driven from Paradise. Of the follow- 
ing four books the scene is, strictly speaking, on 
this our earth. Raphael, “the affable archangel,” 
sent by God to warn man of his approaching 
danger, relates to Adam the great events which 
had preceded the point of time at which the action 
of the poem commenced in the first book: the 
revolt of Satan and his fellows; the war in heaven, 
with its varying fortunes; the intervention and 
triumph of the Messiah himself, with the rout of 
his foes, and their fall from the battlements of 
heaven to the hell prepared to receive them; the 
creation of the world, and of man as its inhabitant 
and ruler; and Adam in his turn relates the result 
of his short experience of life. And the eighth 
book ends with a solemn warning of the archangel. 
In the ninth book is told the temptation and fall, 
first of Eve, and then of Adam. In the tenth book 
the doom of man is pronounced, but not without an 
obscure promise of fature redemption. Again we 
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meet with those two awful shapes, Sin and Death, 
no longer guardians of the closed gates of hell, but 
hurrying to this earth, there to find the prey won 
for them by Satan, and leaving in their track a 
firm and easy road between earth and hell. Satan 
in the meantime returns to relate triumphantly in 
hell his success on earth; and he and his associates 
begin to feel the first-fruits of the curse by finding 
themselves transformed into serpents. In the 
eleventh book the repentance of Adam and Eve is 
accepted in heaven; but the archangel Michael is 
sent to expel the guilty pair from Paradise. In 
this and the twelfth book the archangel, leading 
Adam to the summit of a hill, shows him in vision 
the history of his posterity, ending in the final 
redemption of mankind through Christ. The book 
and the poem end with the actual departure of 
Adam and Eve from Eden. 

In a work of such magnitude it is hardly neces- 
sary to say that even Milton has been by no means 
uniformly successful in all parts of it. The scenes 
in heaven are the least satisfactory. In pursuing 
his purpose “ to justify the ways of God to man,” 
Milton has sometimes placed in the mouth of the 
Almighty arguments and explanations which 
scarcely tend to exalt our idea of the Divine char- 
acter. And the scenes which present to us our 
first parents in their state of innocence, though 
always fall of purity and beauty, have certainly 
something of monotony, if not of dulness, about 
them. Action there could, of course, from the 
nature of the case, be none in such scenes, and the 
unchanging round of life seems tedious to fallen 
humanity. It isin the other world that Milton's 
success has been supreme. ‘The true action of this 
epic is with the fallen spirits; the real interest of 
the poem centres in the character and achieve- 
ments of Satan. It is a trite remark that poets 
whose genius is not of a dramatic character are 
apt in portraying their heroes to show us them- 
selves under various disguises ; and in the majestic 
portrait of the rebel Satan it is not difficult to 
trace some of the features of the rebel Milton. 
For Satan is no devil of the vulgar, no mere spirit 
of evil, compounded of baseness and malignity. 
He is an “archangel ruined”; a form and coun- 
tenance of celestial beauty, though marred by sin 
and deformed by wounds and flame ; a character of 
which the basis is a lofty courage which no ad- 
versity can shake, a “courage never to submit or 
yield”; a stern determination and fixity of purpose, 
though these noble qualities are perverted by 
“pride and worse ambition.” He is still capable 
of a magnanimous devotion, and a tender pity for 
those whom his example has brought to ruin. 
Even for his victims, Adam and Eve, when he first 
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sees them, he is not without compunctious visit- 
ings. He can still “feel how awfuF goodness is,” 
and stands silent and abashed in its presence. 

When Milton wrote “ Paradise Lost” he does 
not seem to have at all contemplated a companion 
poem. The idea of “Paradise Regained” was 
suggested to him by a Quaker friend, Ellwood, to 
whom he had shown the finished manuscript of 
the earlier poem; but Milton at once adopted the 
suggestion, and in four years after the publication 
of “‘ Paradise Lost,” “ Paradise Regained ” appeared. 
It is a much shorter poem, consisting of only four 
books, as against the twelve of “ Paradise Lost.” 
It has always enjoyed much less popularity than 
the earlier poem, not from any poetical inferiority, 
but from the nature of its subject, which is didactic 
rather than epic. It is essentially 2 companion 
piece. As the climax of the action of “ Paradise 
Lost” was the temptation and the fall of Adam, 
the subject of ‘“‘ Paradise Regained” is the tempta- 
tion and victory of Christ -— 


‘‘ Recovered Paradise to all mankind, 
By one man’s firm obedience fully tried 
Through all temptation, and the tempter foiled 
In all his arts, defeated and repulsed, 
And Eden raised in the waste wilderness.” 


Another great work of the same period is the 
drama of “Samson Agonistes.” This play is 
founded upon the classical model of the Greek 
tragedies. It is not only very noble and elevated 
in spirit and character, but contains scenes and 
passages of very pathetic beauty. In one respect 
this work has an especial and peculiar interest and’ 
attraction for every reader. In the character of 
the great Hebrew champion in the hour of his fall, 
his servitude, and his blindness, and in the touching 
lamentations which he utters, it is impossible to 
doubt that we are reading to some extent the 
expression of Milton’s own sorrow and bitterness of 
heart under trials not wholly dissimilar to those of 
his hero. 

There still remains a class of Milton’s poems, the 
consideration of which we have postponed until 
now, for they belong to no one period of the poet's 
life, but are scattered over very many years. The 
sonnet is a form of composition which had already 
been cultivated with much success in England, 
as well as in Italy, and notably by Shakespeare 
and Spenser. But the sonnets of Milton differ 
from those of all his predecessors in the peculiar 
concentration of thought and elevation of feeling 
which they express, as well as in the solemn 
and organ-like music of their language and versi- 
fication. 

Milton died at his home in London in the year 
1674, and was buried in St. Giles’s, Cripplegate. 
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SAMUEL BUTLER. 

There is orfe great poet still to be spoken of, with 
regard to whom it may well be doubted whether he 
should be classed with those of the period now 
under review, that of the Civil War and Common- 
wealth, or with those of the new era which began 
with the Restoration. Butler’s great work was 
published wholly after the Restoration ; indeed, it 
could hardly have been safely published before. 
But it is probable that it had been in great part 
written many years before; and, at any rate, the 
longer and more active portion of his life was 
passed during the civil conflict and under the 
Commonwealth: the principles, the sympathies, 
and habits of thought which we find reflected in his 
works were formed under the severe discipline of 
those stern times, a very different school from that 
of the Restoration. And in subject his great work 
distinctly belongs to the age of Puritan supremacy. 

Of the persona] history of Samuel Butler we know 
very little. He was born in 1612 in the village of 
Strensham in Worcestershire, his parents being 
probably of humble rank and in needy circum- 
stances. He received his early education at the 
Grammar School at Worcester. In early life he 
appears to have acted as clerk to a Mr. Jeffreys, 
a magistrate of the county of Worcester. Sub- 
sequently he formed one of the household of the 
Countess of Kent, in what capacity is not quite 
clear; and here he engaged the friendship and 
society of the great Selden, a man not less eminent 
for the nobility of his character than for his learning 
and ability. At a later period Butler resided—it 
would seem as amanuensis—in the house of Sir 
Samuel Luke, a Cromwellian officer, an ardent re- 
publican, and a strong Presbyterian. Sir Samuel 
Luke undoubtedly furnished some features for our 
author’s portrait of Hudibras ; and his life in Luke’s 
service was not, we may presume, a happy one. In 
truth Butler’s life was throughout a hard one. He 
was a Royalist andadevoted churchman. He hated 
the Puritans: their austerity repelled him; their 
frequent coarseness of thought and manners offended 
his taste; their theological controversies excited 
his contempt; their religion seemed to him hypo- 
crisy; their arrogance, narrow-mindedness, and 
pedantry were disgusting to him. Yet it seems to 
have been his fate to spend most of his life among 
Puritans, poor, dependent, the servant of the very 
men whom he hated. It was not till towards the 
close of his life that he found his revenge. In 
“ Hudibras,” at last, he poured out all the pent-up 
bitterness of years. The Restoration gave victory 
to the cause which Butler had always espoused, 
and, three years afterwards, in 1668, he published 
the first part of “ Hudibras.” The second part was 
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published in 1664; and the third in 1678. Immed- 
iately upon the publication of the first part of the 
great satire, its success was established; it became 
the fashion oftheday. But Butler himself remained 
without any solid reward, and he died in London in 
1680, it is said in extreme poverty. 

With what degree of outward assistance we can- 
not certainly say, but certainly at some time and 
by some means Butler succeeded in aoquiring an 
extraordinary mass of learning, especially in the 
more obscure and less frequented branches of 
science and literature. His opportunities, too, of 
observing the faults and eccentricities of the class 
of men whom he was afterwards to satirise were, as 
we have pointed out, abundant. The circumstances 
of his career gave energy and concentration to his 
satiric powers. These, added to powers of humour 
rare not only in their unfailing strength but in the 
variety of their character, qualified him to take his 
place as the great satirist of the seventeenth century, 
and one of the greatest satirists of modern Europe. 

The satire of “ Hudibras” is unquestionably the 
most remarkable book written on the Royalist and 
anti-Puritan side of the great conflict of its author's 
days. Its object is to present the Puritan party in 
the most ludicrous, the most odious and con- 
temptible light. This is effected by describing 
the character and adventures of the two heroes of 
the poem, Sir Hudibras, the representative of the 
Presbyterian section of the Puritans, and his squire, 
Ralph, who represents the Independents. It has 
sometimes been suggested that Butler was largely 
indebted to “ Don Quixote” for the conception of 
his satire; and no doubt the idea of choosing a 
knight and his squire as the heroes of the poem 
was suggested by the great Spanish satire. But 
beyond this there is nothing in common between 
the two works. In fact “Pickwick” has mach 
more in common with “Don Quixote” than 
‘“ Hudibras” has. Quixote is the picture of “a 
noble mind o’erthrown”; a character really brave 
and chivalrous, but rendered ludicrous by its illu- 
sions; a career essentially noble, but out of place. 
Hudibras is the portrait of a creature utterly base, 
mean, false, and cowardly, a hypocrite and a pedant. 
Every line in the description of him and his squire, 
every ludicrous adventure through which they are 
led, is designed to render them not merely ridiculous, 
but hateful and contemptible. Every comparison 
which Butler’s fertile imagination could devise, 
every allusion which his vast learning could suggest, 
is directed to heighten this effect. ‘“Hudibras ” is 
the bitterest, and by far the most learned, as well 
as one of the most humorous of satires. The pecu- 
liar jingling metre in which it is written is ad- 
mirably suited for the subject. 


ARCHITECTURBE.—XAIITI. 
(Continued from p 146 } 
THE ENGLISH RENAISSANCE, 


THE introduction of the Renaissance style in 
England follows very much on the same lines as that 
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which we have already described in France. In both 
countries there existed the traditional influence of 
the Gothic style of building; and the absence of 
that wealth of ancient classic remains, such as are 
found in Rome and various parts of Italy, retarded in 
both the acceptance of that purer phase of the style 
which is known as the Italan We have seen how 
in France already in 1540-48 the Italian style was 
employed in the Louvre, Paris. In other parts of 
Franoe, another fifteen years pass before its influence 
is recognised. In England, we have to wait till 
1616-20, When Inigo Jones returned from his second 
visit to Rome, we find in the Banqueting House at 
Whitehall (Fig 48)—the only portion of the Palace 
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built—the first resulte of his Italian training. On the 
other hand, owing to the bringing over to England 
of Italian artists by Henry VIII , we find the intro- 
duction of classic ornament in tombs and small 
features as early as 1512; so that there may be said 
to exist a century of transition in England, The 
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first building in which we find classical ornament is 
Layer Marney Hall, in Essex, which was completed 
in 1525. Among the artists brought over were two 
architects, John of Padua and Theodore Havenius 
of Cleves. To the latter is due the design of the 
Gate of Honour, Caius College, Cambridge, and to 
the former, portions of Longleat ; but the exterior 
was remodelled about 1575-80 for Sir John Thynne, 
possibly by Robert Smithson, who afterwards de- 
signed and carried out, under John Thorpe, Wollaton 
Hall, Nottinghamshire. In both cases, the details are 
so pure that it is prebable they were taken from the 
book of the orders published by John Shute in 1568. 
Knowle House, Kent, and Kirby Hall, Nottingham- 
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shire, are both attributed toJohn Thorpe, an architect 
of great emin8nce, to whom also we owe Holland 
House, Hatfield (Fig. 50),and Audley End. Theterms 
usually given to the Transitional period in England 
are Elizabethan and Jacobean. The characteristic 
features of the style are: the breaking up of the 
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form a frontispiece to a central projecting biook. 
This is found in the Bodleian Library and in other 
colleges at Oxford. 

The first introduction of the Italian style is found, 
as before observed, in the Banqueting House, 
Whitehall, by Inigo Jones. In this building the 
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wall surfaces by projecting wings, centre-pieces, 
and bow windows, and the large windows divided 
by mullions and transoms—all features derived from 
the later periods of Tudor Gothic. In many build- 
ings we find a flat roof, which must be an Italian in- 
troduction. Not content, however, with the cornice 
or balustrade, the centre and side wings, and some- 
times the window-heads, are crowned with composi- 
tions of pierced stone-work, rising ten feet or more 
above the roof, and which is known as strap-work. 
Similar work is found crowning the numerous six- 
teenth and seveteenth century tombs in Westminster 
Abbey and elsewhere. The lofty roofs which exist in 
France are not found; in fact, the sixteenth century 
roof is of less inclination than in the Gothic period. 
One of the quaintest conceits of the style, and which 
must be ascribed to mere pedantry, is the grouping 
of the orders superimposed one above the other to 


classic orders are employed in the same way as 
those to which we have already referred in Italy 
by Vignola and Palladio, and which in England is 
known as Palladian. Inigo Jones was a great 
admirer of this work, and in the villa at Chiswick 
erected for the Duke of Devonshire he adopted 
portions of a design by Palladio for the Villa del 
Capra near Vicenza. It would be difficult to find 
buildings more unsuited to our climate, with spread. 
porticos and small windows, such as in this and later 
works which we find introduced into England at 
this period. 

We have hitherto spoken only of secular buildings 
for the simple reason that, owing to the suppression 
of monasteries at the Reformation and the very large 
supply of churches which had been built by the 
Roman Catholics, there was no further need of any 
ecclesiastical buildings; and bad it not been for 
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the great fire of London, which burnt the old Early- 
English cathedral of St. Paul's and so many of the 
London churches, we might have waited almost to 
this century before churches of any importance 
were required. 

Sir Christopher Wren was in Paris when the great 
fire took place, but he hurried back to London and 
at first turned his attention to a general plan for 
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rearrangement of the streets round St. Paul’s, which, 
if carried out, would have solved for all time one of 
the greatest difficulties with which the City has 
now to contend—viz., the narrow thoroughfares in 
its most crowded parts. In 1773 Wren was in- 
structed to prepare plans for a new cathedral; the 
first design he produced, and of which a model 
exists in the South Kensington Museum, in its plan 
and internal effect would have been far finer than 
the one carried out. Externally, however, the dome 
overpowered the rest of the building, which con- 
sisted of one storey only, the walls of which were 
decorated with Corinthian pilasters with entabla- 
ture, and an attic storey somewhat resembling that of 
St. Peter’s at Rome, on which it was probably based. 
It was possibly the want of height in this design 
that led Sir Christopher Wren in the second design 
to substitute a second storey in the place of the attic 
storey, and although to a certain extent portions of 
this are sham walls which mask the buttresses of the 
nave, choir, and transept, few are probably aware of 
this fact ; so that the deceit, if it may so be called, is 
never recognised. The second design was completed 
and accepted in1775. In comparison with St. Peter's 
in Rome, the nave and aisles are apparently larger, 
owing to the increased number of bays—the dome, 
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instead of being carried on four piers as in St. 

Peters, rests on eight: the internal‘proportions of 

the dome are finer than those of St. Peter's, and 

althodgh there is an internal and external shell, 
with a difference of fifty feet vertical height between 
them, still the internal height is too great to be seen 

properly from the nave (Vig. 49). 

The exterior design is far more successful, and 
the grouping of the western cupolas and the 
central dome are in outline and composition 
the finest in Europe. 


COMMERCIAL CORRESPOND- 


ENCE. —X. 
[Continued from p. 182.) 
FRENCH, GERMAN, AND ENGLISH. 


56.—FoRBM OF ENGLISH POLICY OF MARI- 
TIME ASSURANCE. 


IN THE NAME OF Gop, Amen. Messrs. N.N., 
as well as in their own name as for and in the 
name and names of all and every other per- 
son or persons to whom the same doth, may, 
or shall appertain, in part or in all, doth 
make assurance, and cause themselves and 
them, and every of them, to be insured, lost 
or not lost, at and from London to Riga, in- 
cluding all risk in craft to and from the ves- 
sel, upon any kind of goods and merchandise, 
and also upon the body, tackle, apparel, ordnance, 
munition, artillery, boat, and other furniture, of 
and in the good ship or vessel called the Mary, 
whereof is Master under God, for this present 
voyage, N. N., or whosoever shall go for master in 
the said ship, or by whatsoever other name or names 
the same ship, or the master thereof, is or shall be 
named or called; beginning the adventure upon 
the said goods and merchandise, from the loading 
thereof aboard the said ship and craft in the river 
Thames upon the said ship, etc. (here follow list of 
cargo and value of each item), and so shall continue 
and endure, during her abode there, upon the said 
ship, with all her ordnance, tackle, apparel, etc., 
and goods and merchandise whatsoever ; until the 
said ship shall be arrived at Riga, and upon the said 
ship, etc, and until she hath moored at anchor 
twenty-four hours in good safety; and upon the 
goods and merchandise, until the same be there 
discharged and safely landed. And it shall be law- 
ful for the said ship, etc., in this voyage, to proceed 
and sail to, and touch and stay at, any ports or 
places whatsoever, for all purposes, and with liberty 
to take in and discharge goods at all ports or places 
she may touch at, without being deemed any de- 
viation, and without prejudice to this assurance. 
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The said ship, etc., goods and merchandise, etc., for 
eo much as @oncerns the assured, by agreement 
between the assured and assurers in this policy, are 
and shail be valued at to pay average on 
each 10 bales of cotton of following numbers or 
on the whole of each mark and species of goods. 
Touching the adventures and perils which we the 
assurers are contented to bear, and do take upon 
us in this voyage, they are: of the seas, men of war, 
fire, enemies, pirates, rovers, thieves, jettisons, letters 
of marque and countermarque, surprisals, takings at 
sea, arrests, restraints and detainments of all kings, 
princes, and people, of what nation, condition, or 
quality soever, barretry of the master and mariners, 
and of all other perils, losses, and misfortunes that 
have or shall come to the hurt, detriment, or damage 
of the said goods and merchandise and ship, etc., 
or any part thereof. And in case of any loss or 
misfortune, it shall be lawful to the assured, their 
factors, servants, and assigns, to sue, labour, and 
travel for, in and about the defence, safeguard, 
and recovery of the said goods and merchandise 
and ship, etc., or any part thereof, without prejudice 
to this insurance; to the charges whereof we the 
assurers will contribute, each one according to the 
rate and quantity of his sum herein assured. And 
it is agreed by us the insurers, that this writing or 
policy of assurance shall be of as much force and 
effect as the surest writing or policy of insurance 
heretofore made in Lombard Street or in the Royal 
Exchange, or elsewhere in London. And so we the 
assurers are contented, and do hereby promise and 
bind ourselves, each one for his own part, our heirs, 
executors, and goods, to the assured, their executors, 
administrators, and assigns, for the true performance 
of the premises, confessing ourselves paid the con- 
sideration due unto us for this assurance, by the as- 
sured, at and after the rate of ten shillings per cent. 

In witness whereof, we the assurers have sub- 
scribed our names and sums assured in London. 

N.B.—Corn, fish, salt, fruit, flour, and seed are 
warranted free from average, unless general], or the 
ship be stranded. Sugar, tobacco, hemp, flax, hides, 
and skins are warranted free from average, under 
five pounds per cent., and all other goods, also the 
ship and freight, are warranted free of average, 
under three pounds per cent. unless general, or the 
ship be stranded. 

(Here follow the names of the wnderwriters with 
the amounts.) 
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57.—FoRM OF FRENCH POLICE D'ASSURANCE 
MARITIME. 
Aujourd'hui le . entre nous soussignés, 
L . négociant demeurant & d’une part 
et (ia compagnie générale des assurances 


maritimes de ce port) d'autre part, a 6té 
convenue et arrétée la police d’assurance qui suit : 
Le sieur L déclare avoir chargé ao 
(tonneaux de vir de Bordeaux) et qu'il évalue 
& la somme de francs la pice, ce qui fait au 
total la somme de francs, sur le navire . . 
en chargement au port de . capitaine . . , 
de. . le dit navire partant du port de 
pour od il fera son déchargement, ne 
devant toucher de reliche volontaire 
(qu’a) duquel chargement il justifle par un 
double de lui certifié, du connaissement a lui delivré 
le . . par ledit capitaine et qu'il a remis 
& (la compagnie générale, etc. . . .) 
La compagnie, etc. assure au sieur 
la somime de francs, montant dudit 
chargement, justifié par le duplicata du connaisse- 
ment, qu’elle (il) reconnait avoir recu et dont elle 
(il) se sia oie et ce en cas d’accidents, et risques 
de mer, 4 raison desquels les lois maritimes obligent 
l'assureur, & garantir et indemniser l’assuré, 
Les risques achargede . (la compagnie, etc.) 
assureur, courront & partir du moment ov 
(le pilote Jamaneur quittera ledit navire 
apres l'avoir mis en mer) et finiront . 
(seulement au moment ov le navire sera mouillé 
dans le port de sa destination). 
Les parties ont fixé et déterminé la prime d’assur- 


ance & payer parle sieurL . a la compagnie 
a la somme de ce qui est a raison 
de . . pour cent, lequel paiement sera effectué 


dans les (trente) jours de la nouvelle 
de Yarrivé dudit navire a sa destination. 
En cas de perte du navire ou de la chose asgprée, 


la compagnie, etc. paiera le montant 
de l’assurance, la prime déduite, au sieurL . . 
dans les (trente) jours de la signification 


de ladite perte. La prime ci-dessus stipulée ne 
pourra étre augmentée ni diminuée, quels que soient 
les é6vénements de paix ou de guerre qui surviendraient 
entre la France et les autres puissances pendant la 
durée dudit voyage. 

(Les parties se soumettent respectivement, quant 
al’exécution de la présente police, a tout ce qui est 
prescrit par les lois maritimes et le code de commerce, 
en matiére d’assurance; et en cas de contestation 
elles déclarent s’en rapporter en dernier ressort a 
la décision de Messieurs8 . . L etM . 
qu’elles nomment a cet effet leurs arbitres, et 
amiables compositeurs, leur donnant tous pouvoirs 
& ce nécessaire, méme celui de choisir un autre 
arbitre en remplacement de celui d’entre eux qui, 
le cas de contestation arrivant, ne pourrait ou ne 
voudrait en connaitre. ) 

Faitdoublea . jour, heure, mois et au susdits 


(Signatures) 
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58.—FoRM OF GERMAN S8E-POLICE. 

Wir dle Untergeichneten beurfunden Hierdurch fir un’ und 
unfere Rechtsnachfolger, das wir, ein jerer von uné fair tie 
unten bei feinem Mamen anyegebene Summe, Berfiderung 
Abernommen haben an Herrn fir Rechnung wen 8 


angedt, auf tarirt gu DR. wim 
Sehiffe gefiibrt vom Schiffer . 2. won 
nad gue Pramie von Procent. 


Die aué diefer Berficherung fir uns und d . . Berficherten 
abguleitenden Rechtéfolgen find yu beftimmen nad ben » All 
gemeinen Seeverficherungs- Bedingungen von 1867,” welden 
Wedingungen fic beive Theile, inshefondere aud in Betreff 
berjenigen PBunfte unterworfen haben, in Anfehung deren die 
Gegiiglichen Artifel des Ulgemeinen Dentfchen Handelogefegbuches 
eit UAbinverungen in diefelben aufgenommen oder purch ab- 
welcbende Beftimmungen erfegt worten finr. 


Befondere Angeigen ober BWereinbarungen. 
Diefe Berficherung gilt nur fiir Seegefabr. 

Diefe Berfidherung ift gefeloffen purch 

So gefehehen gu. =. ben =. ws ten ww 8 





59.—BILL OF EXCHANGE. 
1,500 Frs. 
Bordeaux, February 12th, 1892. 
Six weeks after date, pay by this first of exchange 
to the order of M. Laffitte, the sum of fifteen hundred 
francs, for value received, which place to account. 
CHARLES GONDEMAR. 
Messrs, Smith and Son, Nancy. 


Bon pour Frs. 1,500. 
Bordeaun, le 12 février, 1892. 
A six semaines de date, payez par cette premiére 
de change, & l’ordre de M. Laffitte, la somme de 
quinze cents francs, valeur regue, que vous passerez 
suivant l’avis de 
CHARLES GONDEMAB. 
Messieurs Smith et Fils, 4 Nancy. 


$8. 1,500. 
Bordeanur, 12. Februar, 1892. 
SehHs Woehen dato zahlen Sie gegen viefen Prima Weedhfel 
an bie Order ves Serrn Laffitte den Betrag von Fianfyehnhuncert 
Beanten, Werth erhalten, und ftellen folchen auf Recnung faut 
over one Bericht. 
Gharles Gondemar. 
Seccen Smith und Sohn. Nanyig. 





60.—PROMISSORY NOTE. 
4,000 Fra. 
I promise to pay on the Ist of March next, to the 
order of Mr. Nord, four thousand franos for value 
received by a bill of exchange drawn by him this 
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day on Messrs. Louis & Mocquard, of Lyons, payable 
Y 


on the Ist of April. 
CH. CouRTIER. 


Brussels, July 2th, 1892, 


Bon pour Frs. 4,000. 

Je paierai au premier mars prochain, a l’ordre de 
M. Nord, quatre mille francs, valeur regue en une 
lettre de change qu'il m’a fournie, par lui tirée ce 
jour sur Messieurs Louis & Mocquard, de Lyon, 


payable au premier avril. 
Cu. COURBTIER. 


Fait & Bruxelles, le 20 juillet, 1892. 


88. 4,000. 

Am 1. Marz begahle ich an bie Order bes Herrn Mord 
viertaufend Sranfen, Werth erhalten in emem Weepfel, heute 
von thm auf Herren Louis & Mocquard, Lyon, per 1. April 
gezogen. 

Gh. Courtier. 

Briiffel, 20. Juli, 1891. 





61.—BILL oF EXOHANGE. 
4,000 Irs. 
Lyons, June 24th, 1892. 
At two usances, pay this first of exchange to the 
order of M. Latour, four thousand francs for value 
received in cash, which place to account. 
FRANQOIS DUPONT. 


Bon pour Frs. 4,000. 
Lyon, le 24 juin, 1892. 
A deux usances, payez par cette premidre de 
change, & l’ordre de M. Latour, quatre mille francs, 
valeur recue comptant, que vous passerez suivant 
Yordre de 
FRANQOIS DUPONT. 
Lyon, 24. Juni, 1892, 
An swei Daten zablen Sie gegen diefe Brima an vie Order 
des Herrn Latour viertaufend Franken, Werth baar erhalten, 
gu unfern Laften. 


%8. 4,000. 


Francoig Oupent. 


POLITICAL ECONOMY.—IX. 
[Continued from p. 151.) 


FREE TRADE AND PROTECTION. 
WE have shown that international trade is barter 
of goods for goods, and that it involves an inter- 
national division of production, each country tending 
to produce what it is best fitted for, though fre- 
quently special circumstances may prevent its pro- 
ducing all the things it could produce best. And 
we said early in these lessons that the ideal of the 
economist was complete freedom of production and 
trade throughout the world, the greatest possible 
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international giivision of labour, and the freest 
possible interchange of products. Now, “ protection 
to native industry” (that is, putting duties on 
foreign goods so as to prevent their being sold at 
the same price as the home-made article) runs 
counter to this ideal. It is true that special reasons 
may sometimes be alleged for it which are outside 
the sphere of economics proper. Thus, it was 
supported in the last century partly on the ground 
that war might break out at any moment, and a 
country might then have much of its foreign com- 
merce cut off, so it might be advisable for it to 
produce most of what it consumed. It is supported 
in America now on the ground that some European 
goods are produced by workmen who do not live 
nearly so well as the American workmen; and that 
if these goods are allowed to come in and compete 
with American-made goods, the American workman 
can only compete with the foreigner by sacrificing 
part of his wage, and so reducing his high standard 
of living to the low level of that of the latter. Most 
probably this argument is mistaken ; the highest- 
paid labour 1s often found to be the cheapest in fact 
(as we have explained at p 277, Vol. VII ), and the 
strong do not usually require protection against the 
weak. Protection is also supported on grounds which 
are more strictly economic—that variety of industry 
is good for society; and that, were the international 
division of labour strictly carried out, some of the 
wealth-producing capacities of a country would 
never be developed at all The United States, for 
instance, and Canada have great mineral resources ; 
but the return to capital employed in agriculture 
is 80 much more speedy, that, were trade left quite 
free, many of these mineral resources would very 
likely not be opened up. It takes time to build 
railroads and work mines, and people do not care 
to wait many years for their profits when they can 
be sure of a large return on their capital at once. 
And Protection has sometimes been supported on 
the philosophic ground that the less a country is 
dependent on foreign countries, the more marked 
is its national character and the patriotism of its 
inhabitants, The most extreme and abeurd form of 
this view was put forward by the German philo- 
sopher Fichte early in this century. He suggested 
that the foreign trade of a State should be entirely 
in the hands of the Government, which should keep 
it down as much as possible, admitting only such 
foreign goods as were absolutely necessary ; and 
that if possible the inhabitants should renounce the 
rest, and content themselves with home-made sub- 
stitutes—for coffee, silk, and castor oil, for instance ! 
This view reduces the argument to an absurdity, 
but milder forms of the same idea now often appear 
in Protectionist arguments, especially in America. 
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Now, as was said in lesson I., Political Eoonomy 
Goes not give practical conclusions, but suggests 
certain principles on which we may form practical 
conclusions, though in doing this we may have to 
take special circumstances into account which are 
outside economics. In the last century there were 
strict laws interfering with the shipment of British 
goods in foreign ships or in British ships manned 
partly by foreigners. The chief object of these 
restrictions was to encourage the employment of 
capital in building English ships and engaging 
English seamen, in order that in time of war English 
seamen might be available for war-ships. If there 
were no other. way of manning the navy, we should 
probably all say with the great free-trader, Adam 
Smith, that “defence is more important than 
opulence,” and that the restrictions were quite 
right. But as the navy does not now ordinarily 
draw its crews from merchant ships, these laws 
have been abolished. Such a reason for Protection 
is a special reason outside economics. But among 
the principles economics suggests for guidance in 
dealing with this question are— 

(1) International trade being barter of goods for 
goods, if we want to increase our home production, 
that part of it which is exported can best be ‘in- 
creased by giving greater facilities for importing— 
1.é., taking off duties on imports. 

(2) The person whose advantage is to be con-~ 
sidered is the consumer; for everybody consumes 
certain kinds of goods, but only some persons are 
concerned in producing a particular kind of goods, 
and the capital and labour so concerned would 
eventually—though not without considerable diff- 
culty and inconvenience—be diverted into some 
more profitable employment. 

The people who usually support Protection are 
mostly capitalists, and sometimes workmen, con- 
cerned in producing the kinds of goods which 
suffer most from foreign competition. Naturally 
they look on the question from their own point of 
view. But in the interest of the nation, we should 
look at it from the point of view of the consumer. 
The admission of foreign corn duty free enables 
each of us to spend more in bread, if he requires to, 
and to have more mqney to spend on other things. 
To put a duty on corn was to make the profits of 
corn-growing higher than they would naturally 
have been, and, by raising the price, to make the 
consumer have less to spend on other things and 
less to save : so that the capital of the country did 
not increase so fast as it might otherwise have 
done.* 

* The difference between the consumer's and the producer's 


point of view may be illustrated by a little story. Representa- 
tives of England and Austria were once negotiating a com- 
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(3) Economically, Protection is wasteful. It 
tends to draw capital and labour into trades 
which are not naturally profitable, but which are 
made profitable at the expense of the consumer. 
Very frequently they are not profitable, in the long 
run, even after they are protected, because the 
“Protection” they are under raises the profits to 
such a tempting figure that more capital goes into 
the trade than there is scope for, and then competi- 
tion brings down the profits. If left alone, capital 
will seek naturally profitable channels. If “ pro- 
tected,” it will be drawn into employments made 
profitable artificially by taxing the consumer. Then 
the national wealth, the national capital, and the 
national power of employing labour will increase less 
rapidly than they would otherwise. 

“Very good grapes,” said Adam Smith, “can be 
grown in Scotland in forcing-houses, and very good 
wine may be made from them, at a cost of about 
thirty times that of imported French wine. If this 
be absurd, so is it absurd (only in a less degree) to 
produce anything at home that can be more cheaply 
produced elsewhere.” But the world outside of 
England does not see its way to take this common- 
sense view even now. 

The high wages which occur under Protection 
seem tempting; but it must be remembered that 
it is nominal wages rather than real wages which 
are high. It is quite impossible to protect one 
set of trades only; directly one set is protected, 
others begin to demand consideration ; and as Pro- 
tection tends to raise price—though this tendency 
is sometimes checked by the competition of in- 
ventors, who to satisfy the demand for goods at 
the old price reduce the cost by better methods 
of production—the cost of living becomes greater, 
that is, real wages tend to decline. For, as we 
shall presently see, indirect taxation tends to raise 
the price of the goods taxed by more than the 
amount of the tax. And when once protective 
duties are put on, so many people are interested 
in keeping them up that it is very difficult to get 
them taken off. 

We may notice that foreign Governments fre- 
quently encourage special manufactures (¢.9., beet 
sugar) by giving a bounty on the export of the 


mercial treaty by which each country bound itself to reduce 
ite duties on certain classes of goods produced by the other. 
The English representative suggested that Austria should 
adrhit English herrings duty free. ‘‘ What will you give us 
in exchange for this privilege?” asked the Austrian. ‘‘ Why, 
more herrings, of course,” was the reply. But the Austrian 
could not see the question in this light, because he took the 
old-fashioned view that the great thing fora Government to 
aim at {s to get markets abroad for the national products, and 
that promoting the convenience and comfort of its subjects 


goneraily is quite a minor point 
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prodact—usnally a return of the taxet the product is 
estimated to have paid. Such a system, of course, 
means the encouragement of a special trade at the 
expense of the taxpayers generally. 


TAXATION. 


The action of Government on the accumulation 
of wealth in the country is so important for good 
or evil that some economists deal with it by itself. 
Undoubtedly, however, the most important way in 
which a Government can exercise this influence is 
by taxation ; and we shall confine ourselves to this 
part of the subject. The influence of the action of 
Government on the national wealth would indeed 
require a very large book to itself. 

The main principles of taxation as laid down by 
Adam Smith are four in number :— 

(1) The amount paid in taxes by each citizen 
ought to be proportionate to the benefits he enjoys 
from his membership of the State. 

(2) The amount each citizen pays should be so 
estimated and imposed that he can ascertain 
clearly what it is. 

(3) Every tax should be paid at the time and in 
the manner most convenient to the taxpayer. 

(4) Every tax should be so contrived as to take 
as little as possible from the taxpayer beyond what 
it brings into the State. 

Taxes are commonly classed as direct and in- 
direct. A direct taxis paid in the first instance by 
the person on whom it falls ultimately. An in- 
direct tax is paid in the first instance by some other 
person than the person who ultimately pays it. 

Thus the English income-tax, with some excep- 
tions, is a direct tax. But the duty on tobacco or 
any other customs duty is an indirect tax, because 
it is paid in the first instance by the importer and he 
puts it on to the price of the goods ; and the consumer 
ultimately pays it in the price. 

It will be noticed at once that rule No. 2 above 
makes in favour of direct taxation as against in- 
direct. So, in fact, does rule No. 4, for this reason, 
that some time elapses between the importation of 
goods and their purchase by the consumer; and 
that every trader concerned has in his turn to 
advance the amount of the duty on them, and wait 
to recover it from the next purchaser. He, in fact, 
requires more capital to trade with than he would 
otherwise ; he expects to make interest on this 
capital ; and so the price to the consumer tends 
eventually to be raised, not only by the amount of 
the duty but by a share of the interest on all the extra 
capital which the existence of the duty has caused to 
be employed in getting his share of the goods to him. 

Rules 8 and 4 are partly complied with by tho 
device of bonded warehouses. Dutiable goods are 
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stored in these by the importer, and the duty is 
only paid when the goods are taken out. Thus the 
importer,may pay the duty on a cargo bit by bit, as 
he selis portions of the goods; and so he can carry 
on his business with rather less capital and need 
not advance the duty on the whole at once; while 
if the goods are re-shipped to some foreign country, 
he never pays the home duty at all. 

One great objection to Protection is that it 
encourages indirect as against direct taxation. 
Some forms of indirect taxation conflict with rule 2. 
When a duty ad valorem is charged—that is, a duty 
proportioned to the value of the goods imported— 
it is often found that the opinions of the importer 
and the customs officials as to the value differ 
widely; and, of course, neither is infallible. So 
that either the importer or the Government is 
extremely likely to be unfairly treated. 

Adam Smith's first rule (it must be noted) is a 
mere ideal. It may be interpreted as meaning that 
rich citizens ought to pay more in proportion to 
their means than poor—that (e.g.) the income-tax 
ought to be progressive—though this is objection- 
able in other ways, as interfering with the natural 
increase of capital; or that a certain minimum 
income, representing the necessaries of life, should 
be exempt from taxation. But equality of sacrifice 
(though very desirable) is hardly attainable. 

Taxes on rent (in the economic sense) and suc- 
cession duties are among those most favoured at 
present; the latter because it cannot be said that a 
person has an absolute moral claim to dispose of 
his property after his own death, though for various 
reasons it is desirable his wishes should be followed. 
But as he would not have been able to accumulate 
property at all but for the existence of the security 
assured to it by the State, it seems fair that the 
State should take some share in the result at the 
moment when the property does not absolutely 
belong to anyone. 

The desirability of taxes on ground rents has 
been hotly disputed. Mr. George’s scheme, before 
referred to, of a tax equal to the rent seems to burden 
one kind of property unduly with all the weight of 
taxation—which, however fair it might be if society 
were starting afresh, is hard on the present owners 
of land, who have bought it on the presumption it 
would yield them an income. Still there is no 
doubt that much of the value of land is due to 
the increasing demand for it due to the growth 
of society. And it is argued that as society 
has created the value it should share in it. It is 
trne other kinds of property often rise in value 
without any action by the owner, but they do not 
do so regularly ; it is impossible to devise a scheme 
which shall reach such strokes of luck, and the 
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possibility of such strokes is a great encouragement 
to the prosecution of some industries of great use 
to society— mining for instance. ‘The question 
bristles with difficulties, and its solution must be 
the work of the future. 

We have only been able very briefly to touch on 
some few of the leading points connected with 
taxation. It must be the object of an elementary 
work on Political Hoconomy rather to indicate 
problems than to solve them, and to suggest general 
principles which may guide the solution. 


HEAT.—III. 
{Contenued from p. 148.) 


GOLD PRODUCED BY EVAPORATION. 


WHEN water is converted into vapour, much heat 
is rendered latent. The porous water-bottles so 
frequently used in hot weather act in this way: 
a portion of their contents slowly percolates through 
the unglazed ware and evaporates from the surface, 
absorbing from the vessel the heat required to con- 
vert it into vapour. 

If ether or any volatile liquor be dropped on the 
hand, a sensation of cold will be at once produced, 
and this will be felt more distinctly if the hand be 
waved about, or a current of air be driven over it, so 
as to accelerate the evaporation. The same thing 
occurs to a less extent with water. An important 
application of this fact is now made in surgery. A 
stream of finely divided ether spray is blown upon 
any part of the body, and by its rapid evaporation 
produces cold enough to freeze the flesh, and thus 
render it insensible to the cut of the surgeon’s knife. 
In minor operations this plan of producing local 
insensibility is frequently adopted. 

By the arrangement shown in Fig. 18 water may 
be frozen by its own evaporation. A shallow vessel, 
filled with strong sulphuric acid, is placed under the 
receiver of an air-pump, and over it is supported a 
thin metal vessel A, containing water. As soon as 
the air is exhausted, vapour begins to rise, and the 
vessel would speedily become charged with it, did 
not the acid absorb it as fast as itis formed. The 
evaporation of each fresh portion of vapour lowers 
the temperature, and this continued abstraction of 
heat soon turns the water into a lump of ice. 

Some vapour is given off at temperatures far 
below the boiling-point. The air, in fact, is always 
more or less charged with it. There is, however, a 
certain limit to the amount it can contain at any 
temperature, and if, when it is fully charged, the 
temperature fall, a portion of the vapour is pre- 
cipitated in the form of rain. 

The point at which this vapour in the air begins 
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to be precipitated is called the doew-point, and the 
temperature of this depends upon the amount of 
vapour present. When on a clear night any objects 





Fig. 18. 


become cooled below this point, the air in contact 
with them deposits its moisture, and they become 
wet with dew. Hence, as will be seen, it follows 
that those objects which radiate heat most freely 
receive most dew. 

Fig. 19 shows the instrument used for ascertaining 
the dew-point. A glass tube has a bulb blown at each 
end, and one of them, 4, is partly filled with ether. 





This has been boiled and the tube sealed while the 
vapour was issuing, so that noairis present. Inside 
this limb is a delicate thermometer ; the other limb, 
B, is wrapped round with muslin. Ether is now 
dropped upon this, and by its evaporation lowers 
the temperature. A portion of the ether in A distils 
over, and the temperature of the liquid, therefore, 
diminishes. As it sinks the bulb is watched, and the 
thermometer is read at the moment when vapour 
begins to form on the outside of it. To make this 
more clearly visible, the bulb is often made of black 
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glass. An ordinary thermometer og the stand of 
the instrument shows the temperature of the air, 
and the difference between the two is thus easily 
noted. 


LIQUEFACTION BY PRESSURE AND LOW 
TEMPERATURE. 


By means of very high pressure and extremely 
low temperatures all gases have been liquefied. 
Carbonic acid, when exposed to a pressure of about 
thirty atmospheres, becomes a liquid, and if this be 
allowed to escape into the air, it freezes by its own 
evaporation, and becomes converted into flakes re- 
sembling snow. When these are mixed with ether, 
the evaporation is very rapid, and an intense degree 
of cold is produced, so that mercury may easily be 
frozen by means of it. Hydrogen, oxygen, nitrogen, 
and other gases, which prior to 1877 were considered 
permanent gases, have since been liquefied by low 
degrees of cold and high degrees of pressure. 


RADIANT ENERGY FROM HOT BODIES. 

Another effect of heat is to produce light. 
Ordinary flame affords an illustration of this fact, 
the heat arising from the chemical combination 
being the source of the light. Metals, too, when 
exposed to a high temperature, become luminous. 
A low red heat is usually assumed at from 1,100° to 
1,300° F., while a dazzling white indicates from 2,500° 
to 3,000° F. There is, however, great difficulty in 
measuring these high temperatures with any degree 
of accuracy. Wedgwood’s pyrometer is sometimes 
employed for the purpose ; it consists of metal bars 
placed about half an inch apart at one end, but 
a little nearer at the other. Clay cylinders are 
then made of such a size that, when baked at 
a red heat, they just fit the wider end. When 
exposed to a very high temperature, they contract, 
and the extent of the contraction is shown by the 
distance they pass between the bars, The air 
thermometer is, however, more reliable in its in- 
dications. A platinum vessel filled with air is 
exposed to the source of heat, and the expansion 
ascertained by suitable means; from this the tem- 
perature is easily deduced. 

If a powerful electric current be made to pass 
along a thin platinum wire, it will render it white- 
hot, and a considerable amount of light will be 
produced, showing again the luminous effects of 
heat. We must not, however, suppose that heat is 
always accompanied by light, or light by heat. The 
electric lamp furnishes us with a very brilliant light 
and at the same time an intenee heat, so that we 
have both the luminous and the calorific rays in a 
beam from it. If now we cause this beam to pass 
through a glass trough filled with a solution of alum, 
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the luminous gays will pass on as before, but all or 
nearly all of the heat will beintercepted. The alum 
solution serves, in fact, as a filter to remove the 
thermal rays. Now remove the glass trough, and 
substitute for it a slab of rock-salt thickly covered 
with lamp-black, so that no light can penetrate it. 
‘On placing a differential thermometer, or thermo- 
electric pile, in the place where the luminous rays 
had previously been brought to a focus, we shall 
find that nearly all the heat has passed through 
the rock-salt, though the luminous rays have been 
intercepted. By suitable arrangements we may 
actually succeed in igniting various substances by 
means of this non-luminous heat. We see thus 
that the luminous and the he~t-giving rays may be 
entirely separated from one another. 


MECHANICAL EFFECTS OF HEAT—THE 
MECHANICAL EQUIVALENT. 


We have now to notice the mechanical effects of 
heat, and to learn how it may be converted into 
work. To ascertain the mechanical equivalent of 

heat—that is, the amount of work that 
A can be accomplished by a given quan- 
tity of heat—is a difficult problem. It 
has, however, been solved, mainly by 
the patient researches of Drs. Joule and 
Meyer. The following experiments will 
give an idea of the process adopted by 
the latter :— 

Let AB (Fig. 20) be a tube closed at 
ita lower end, having a sectional area of 
one square inch; and let co be a piston 
fitting it air tight, and capable of moving 
up and down without friction. Also let 
C be supposed to weigh 15 lb. 12 oz., and 
to be 492 inches from the bottom, the 
air below being at the freezing-point. 
Now raise the temperature of the air 1°F., 
B and since the coefficient of expansion 

Fig. 20 is8 zt, the piston will rise one inch, and 

be 493 inches from the bottom ; and thus, 
for every degree the temperature is raised, the piston 
will rise an additional inch. If then, the tem- 
perature is raised 492° F., the volume of air will be 
doubled. In this case work has been done by the 
heat, and that work has consisted in raising the 
piston and the air above it, which together press 
with a force of 15 lb. + 15 lb 12 oz., or 492 oz., toa 
height of 492 inches. 

Now try the experiment in a different way, and 
ascertain the additional weight requisite to keep the 
piston in its place, while the temperature varies. 
We shall find that if the temperature is raised 1°F,, 
one ounce must be added to the piston to keep it 
stationary ; if 2° ¥'., two ounces,and soon. Hence, 
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if the temperature be raised 492° F'., 492 oz. must be 
placed on the piston to keep the volume the same. 
Compare now these two experiments. In one case 
we have raised the temperature, keeping the pressure 
constant while the volume increased ; in the other 
case the volume has been kept constant. The same 
amount of air has been raised in each case to the 
same temperature ; but a different quantity of heat 
has been required ; for investigation shows that if 
10 grains of any combustible material are required 
when the volume is kept constant, 14°21 grains of 
the same material would be required when the 
presswre remains unaltered. The extra 4°21 grains, 
then, have been employed in raising the weight, and 
have thus been converted into work. 

Now suppose we have a vessel two feet deen 
with a movable piston one square foot in area and 
half-way down the vessel, so that there is just one 
cubic foot of air in the vessel. The temperature is 
raised 492° F., so that the air will occupy double the 
space; and as the pressure on the surface of the 
piston is 14415 1b.=2,1601b., it will have lifted 
this weight one foot, or, in other words, performed 
work amounting to 2,160 foot-pounds. The weight 
of the cubic foot of air is 1°29 oz., and as will be 
explained shortly, the amount of heat required to 
raise this to any temperature would only raise 0°81 oz. 
of water to the same temperature, the air having 
less capacity than the water. The total amount of 
heat, then, which has been received by the air is 
sufficient to raise 0°31 oz. of water 492° F., which is 
the same as raising 94]b.1°F. Of this amount, 
4; is, as explained above, employed in drivine 
back the air, while the rest serves to raise the 
temperature. Now, tA; of 941b. is about 2°8Ib., 
and thus we find that the amount of heat required 
to raise 2°8 lb. of water 1° F. is sufficient to elevate 
2,1601b. to a height of 1 foot. Dividing 2,160 by 
2-8, we get a quotient of 772 nearly, that is, the 
quantity of heat required to raise a pound of water 
1° F. will perform work equivalent to 772 foot- 
pounds. As, however, the thermal unit is usually 
taken as the quantity required to raise a pound of 
water 1° in the Centigrade scale, the equivalent 
must be increased by #, and will be found to be 
1,390 foot-pounds. : 

By a number of different experiments, conducted 
with great care and patience, Dr. Joule arrived at a 
very similar result, and we may therefore safely 
take this as the true equivalent. The amount 
seems very large, especially when we consider the 
great amount of heat produced by the combustion 
of various substances. A pound of charcoal, for 
instance, by its combustion produces 8,000 unite of 
heat, and thus generates a force suffiedent to ratee 
a weight of nearly 5,000 tons toa height of one foot. 
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We do not wonder, since this is the case, that 
means should have been sought of utilising the heat 
of the sun’s rays, which, on a bright summer day, 
are calculated to impart about 5 thermal units per 
minute to each square foot of surface, placed so as 
to receive them perpendicularly. No important 
practical results have, however, been obtained at 
present from these attempts, though several in- 
ventors have claimed for their machines the power 
of turning this force to good account. It is, how- 
ever, scarcely probable that, in an economical point 
of view, they would be able to compete with coal 
and other articles of fuel. 


CONVERSION OF HEAT INTO WORK. 


Illustrations of the conversion of heat into motive 
power, as described in our last lesson, are frequently 
met with. One of the best of these is afforded by 
the steam-engine. If we enter any large factory 
where steam power is employed, we find different 
machines at work. In one place, it may be, heavy 
weights are being raised or moved ; in another, large 
pieces of metal are being turned or cut into shape, 
or other operations being carried on with apparent 
ease by the aid of machinery. For all this a con- 
siderable amount of force is evidently required, and 
the question arises, Whence does all this force come ? 
The machines, we know, cannot create it; it is 
evident, therefore, that the source of it must be 
sought for in the heat produced by the combustion 
of the fuel in the furnace, 

If the supply of fuel be diminished, and conse- 
quently a smaller quantity of heat be produced, less 
work will be accomplished ; and if we could in any 
way ascertain exactly the amount of heat carried 
away by the hot air up the chimney, and that lost 
by radiation and conduction, and dissipated in other 
ways, we should find that there was still a portion 
of that produced by the combustion of the fuel left 
unaccounted for; this balance would be exactly 
proportional to the amount of work that had been 
performed. Allowance must, of course, be made in 
this calculation for the force required to impart 
motion to the machinery itself. 

A portion of the force thus produced is often 
re-converted into heat. If we stand by a drilling- 
machine, or lathe, in which a piece of iron is being 
shaped, we shall find that the turnings or borings 
are frequently too hot to be touched with any 
degree of comfort, although the mass of metal and 
the tool were both quite cold. The motion of the 
machinery is here partially transferred into one of 
motion of the particles of the iron, which manifests 
itself in the form of heat. In this way we learn 
that heat, like matter, cannot be destroyed, but only 
converted into other modes of motion. 
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SPECIFIC HEAT. 

In our first lesson we selected as our thermal unit 
the quantity of heat requisite to raise a pound of 
water 1° in the Centigrade scale. Now, we should 
at first suppose that the same amount of heat would 
raise the temperature of a pound of any other sub- 
stance to the same extent. Experiment, however, 
the philosopher’s grand resort, soon shows us that 
this is not the case. 

Let us provide three sources of heat of equal 
intensity—or, better still, an oil or water bath, 
capable of holding three large beaker glasses. 
Equal weights of water, oil of turpentine, and sul- 
phuric acid should now be put in these, and a 
thermometer should likewise be placed in each 
beaker. Now apply a powerful source of heat, such as 
a Bunsen’s gas-burner, and watch the thermometers. 
The heat applied to each vessel is, of course, the 
same, but the thermometer in the sulphuric acid 
will soon be seen to be rising more rapidly than the 
others, that in the turpentine comes next, while 
that in the water is lowest of all. If we now further 
observe the time taken by each to attain any given 
temperature, as, for instance, 200° F., we shall learn 
that the water takes nearly three times as long 
as the acid, and more than twice as long as the 
turpentine. 

Now in each minute each must receive the same 
quantity of heat; it is clear, then, that different 
amounts of heat are required to raise the same 
weights of different substances to the same tem- 
perature. This fact, which is a very important one, 
is usually accounted for by saying that different 
bodies have different capacities for heat, or, as it is 
more commonly expressed, different specific heats. 

Another experiment, which the student may easily 
repeat, will render this much more clear. Takea 
number of balls composed of various substances 
such as lead, copper. iron, tin, bismuth, and glas: 
(Fig. 21). Immerse them all for a short time in ho 
oil of a known temperature, or in 
some other way bring them all to 
one temperature, and then place 
them a little distance apart on a 
sheet of wax about half an inch 
thick. The balls will melt the wax 
at very different rates. If their 
temperature is high at first, the 
glass will soon melt through the 
wax, and fall; the iron and copper 
likewise sink rapidly, and in a 
short time they too will pass 
through it, the iron being a little 
in advance of the copper. The tin ball comes next, 
and may just be able to be seen underneath, while 
the lead and bismuth sink but a little way, and 





Fig. 21. 
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there remain , though they had the same tempera- 
ture as the rest, the amount of heat they possessed 
was only sufficient to melt a very small portion of 
the wax. 

This experiment suggests to us a mode of ascer- 
taining the specific heat of different bodies which 
is frequently adopted. It consists in ascertaining 
the amount of ice which a given weight of the sub- 
stance is able to melt after being raised to a high 
temperature. We know that 80 thermal units are 
required to melt a pound of ice. The substance to 
be tested is therefore carefully weighed, and raised 
to a high temperature, which is ascertained and 
noted, It is then placed in a dry cavity in a lump 
of ice, covered over by a slab of the same material, 
and left until it is reduced to the freezing-point. 
The moisture is then carefully absorbed from it and 
from the cavity by a previously weighed cloth, and 
thus the exact amount melted is at once shown. 





Fig. 23. 


From this the specific heat may be calculated, and 
in this way a table can be drawn up, showing the 
specific heats of different substances. 

Water is always taken as the standard, and the 
specific heat of other bodies compared with that of an 
equal weight of this substance. This is partly done 
asa matter of convenience; it is found, however, 
that the specific heat of water is greater than that 
of any other substance. The fact is an important 
one in the welfare of the globe. The sea, as is well 
known, always tends to preserve a uniform tempera- 
ture, so that islands do not suffer from the same 
extremes of heat or cold as continents do. The 
reason is that, on account of its great specific heat, 
a large amount of heat is requisite to produce even 
a small variation in the temperature of any mass of 
water, and hence it is very slow in manifesting these 
changes. In this way the sea serves as a great 
equaliser of temperature, absorbing a great deal of 
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heat when the temperature is high, and giving it 
out again as it falls. 

As it is often difficult to procure a lump of 
ice large enough to use in the mode described 
above, the apparatus represented in Fig. 22 was 
devised and used by Lavoisier and Laplace in their 
investigations on specific heat. It consists of three 
concentric metal vessels fitted with covers, as may 
be seen more clearly by the sectional view (Fig. 28). 
The substance, M, to be tested is weighed, and its 
temperature ascertained ; it is then placed in the 
inner vessel, the spaces between that and the next, 
and also between the middle and outer vessels being 
filled with pounded ice. The outer layer prevents 
any heat from without reaching the middle vessel, 
and the water produced from this issues by the tap 
E. A separate tap, D, carries off the water melted 
by the heat of M; this is received in a glass, and 
measured or weighed, and shows the amount of heat 
given off by the substance in cooling. The main 
drawback to this apparatus arises from the fact 
that some of the water remains among the interstices 
of the ice, and therefore the amount received in the 
glass is somewhat less than that actually melted. 
If M weigh exactly a pound, and it be raised to 
the temperature 142° F., the specific heat is at once 
known by learning what portion of a pound of water 
is melted. A quarter of a pound inthe vessel would 
indicate a specific heat of 0:25, and so on. When 
the substance has a different weight, or is raised to 
a different tempeiature, allowance must be made 
by a sum in propo:tion. 

There is another way in which the differences in 
the specific heats of various .substances may be 
shown and ascertained; this is known as the method 
of mixtures. If we take a pound of water at 100° F.,, 
and another at 150° F., and mix them, the tempera- 
ture of the mixture will be the mean of the two, or 
125°F. If howeve , instead of the pound of water 
at 150° F., we take a pound of mercury at the same 
temperature, the temperature of the mixture will 
only be about 102° F., showing how much less heat 
was contained in the meroury than in the water. 
The mercury has lost 48°F ., while the water has 
only gained 2° F., and yet we know that whatever 
amount of heat the one has lost, the other must 
have gained. The mode of ascertaining the specific 
heat of any substance in this way is comparatively 
simple. Suppose, for instance, we have a piece of 
copper weighing fifty ounces; it is brought to a 
temperature of 200° F'., and maintained at that for 
a short time, so that every part may be equally 
heated. Itis then immersed in 100 ounces of water, 
at a temperature of 60° F., and after it has had time 
to share its heat with the water, which is gently 
stirred to aid this, the temperature of the whole is 
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found to be 664. The water here has gained 100 
(664 — 60) = 650° F., while the copper has lost 
50 (200 — 664) =: 6675° F., and hence its specific 
heat is A4%,, or 0096. The specific heat of liquids 
may also be learnt by noting the time they take to 
oool from a high temperature, as those which gain 
heat most rapidly lose it likewise most rapidly. 
The small specific heat of mercury—it being only 
about y,th that of water—renders it specially 
suitable for filling thermometers, since it rapidly 
acquires the temperature of any liquid in which 
it is immersed, and does so, too, without greatly 
lowering its temperature. The annexed table gives 
the specific heats of a few of the more common 
substances :— 


Water . . 1:0000 Sulphur . 0°2026 Copper. . 0°0052 
Alcoho]l. . 0°6608 Glass . . 0°1977 Silver . . 00570 
Turpentine 0°4269 Iron. . . 0°1188 Mercury . 0°0338 
Oharcoal . 0°9411 Zinc . 00956 Gold . . 0°0824 


DULONG AND PETIT’S LAW. 

Now, in the above table no relation whatever is 
visible between the different numbers; but if, in- 
stead of taking equal weights, we take the substances 
in the proportion of their molecular and atomic 
weights, we shall find a simple law. To check this, 
let us multiply the numbers placed above against 
the elementary bodies by the atomic 


weights of those bodies. Thus :— 
Atomic Bpeciao 
weight. neat. 

Iron . . 86 x 01188 = 6°87 

Zinc . 65 x 0°0055 = 6°20 

Silver A » 108 x 0°057 = 6°15 

Mercury . ; . 200 x 0°0383 = 6°66 

Geld . . . 197 x 0°0824 = 6°38 


This product is the atomic heat of 
the metal. Similarly, if we take the 
molecular weights of compounds and 
multiply by their specific heats, we 
get a product which is equal to the 
sum of the atomic heats of their con- 
stituents. Thus :— 


Molecular Specific 
weg heat 
Silver Chloride, AgCl 148°5 x 0 069 = 2 x 6°4 


It will be seen now that there is evidently some 
hidden link of connection between chemical com- 
position and specific heat. 


CONDUCTION OF HBAT. 

It now remains for us to inquire into the ways in 
which heat may be communicated from one body 
to another, and these may be classed under three 
different heads—conduction, convection, and radia- 
tidn. The former of these is most common, and 
must be spoken of first. If we take a rod of glass, 
and another of iron, and place one end of each in 
the flame of a spirit-lamp, these ends will soon 
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become ted-hot. After remaining s0.9,few minutes, 
the iron rod will be too hot to be touched within a 
considerable distance of the hot end, whereas the 
glass rod may be handled with impunity almost up 
to the heated part. In the case of the iron the 
motion of the molecules is transferred from one to 





Fig. 24. 


another till, in a little time, the whole rod becomes 
transmit these vibrations with the same facility, 
and hence it is called a bad conductor. 

The apparatus shown in Fig. 24 illustrates the 
difference in the conducting powers of various 
bodies. A metallic trough has a number of holes 
made along one side. These are closed by corks, 
through which rods of various substances—as wood, 





Melted wax or tallow 
is now smeared on the rods, and allowed to cool, 
and the trough is then filled with boiling water. 
The rate at which the heat is conducted along the 
different rods is at once seen by observing the 
distances to which the wax is melted along them. 
Fig. 25 shows a more elaborate plan of ascertaining 


glass, and metal— are passed. 


conducting power. A bar of the metal to be tested 
has cavities made along it at regular distances of 
three or four inches. Mercury is now poured into 
these, and a delicate thermometer is put in each. 
Heat is then applied at one end, and the rate at 
which it travels along is shown by observing the 
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readings ofthe different thermometers. Other 
experimenters have done away with the cavities, 
and employed a flat bar, testing the temperature at 
different parts by means of a thermo-electric pile. 
It is found in this way that the conducting power 
of different metals varies very greatly, that of silver, 
which is the greatest, being expressed by 100, while 
that of German silver is only 6. One important fact 
which strikes us here is that their conducting power 
for electricity seems to correspond closely with that 
for heat. 

We shall now understand the reason why metals 
and other bodies feel cold to the touch. They are 
good conductors, and therefore carry away rapidly 
the heat from the part of the body with which they 
are in contact ; bad conductors, on the other hand, 
only rob us of a small amount. As a general rule, 
all organic substances, and those which are loose 





in texture, are bad conductors; hence these are 
selected as the materials for our clothing. A great 
mistake is often made in supposing that clothing 
actually imparts heat; the real fact 1s, that it merely 
keeps in the heat which is produced in the system. 
The human body is considerably above the sur- 
rounding air in temperature, viz., at 98°4° F., being 
kept so by that portion of our food which is burnt 
in the system. This heat would be very rapidly 
dissipated, and imparted to the air and surrounding 
objects, did not our garments intervene and, by their 
non-conducting power, prevent itsescape. A further 
illustration that this is really the case is seen in the 
fact that ice carts are carefully covered over with 
blankets, certainly not with the intention of keeping 
the ice warm, but for the sake of keeping out the 
warmth of the air, which would rapidly melt it. 
Air is a bad conductor; hence loose bodies, such 
as sawdust, shavings, or tow, which enclose a large 
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amount of air in their interstices, are frequently 
employed to exclude cold. Water, likewise, is a 
very bad conductor. This at first seems unlikely, 
when we remember how quickly a quantity of water 
may be brought to the boiling point; but we shall 
soon see that this is not heated by conduction, but 
by convection. To prove this, we may take a large 
jar of water, and, having placed a delicate thermo- 
meter at the bottom, set light to a tin saucer of 
spirit floating on the top. A large amount of heat 
will thus be produced, and the saucer will soon 
become intensely hot; the thermometer at the 
bottom, however, will remain unaffected for a long 
time. A simpler way of proving this fact is shown 
in Fig. 26. <A test-tube is illed with ice-cold water, 
some fragments of ice being kept at the bottom. 
A spirit-lamp may then be applied to the upper part, 
and the water there will boil for a long time before 
the ice at the bottom is melted. This would not be 
the case if the water could conduct the heat. 


APPLIED MECHANIOCS.—XVIL 
[Continued from p. 156.] 

CYLINDRIOC, CONICAL, AND FLAT SPIRAL SPRINGS— 
RESILIENCE OF A SPRING—CENTRIPETAL AC- 
CELERATION AND CENTRIFUGAL FORCE—APPLI- 
CATION OF CENTRIFUGAL FORCE— HARMONIC 
MOTION—EXAMPLES 

In these the last lessons of the series it will be 

necessary to refer briefly to various matters which 

have been left over until now, and which are so 
important that they must not be omitted, even at 
the risk of making the lessons of a somewhat dis- 
jointed and miscellaneous character. The strength 
and stiffness of springs used in various machines 
and appliances is of great importance, and opens 
up a very wide and important subject, but we 
shall refer only very briefly to those kinds of 
springs in most general use. Spiral springs may 
be said to consist of two classes: (1) those com- 
posed of wire which has been wound on a cylindric 
core or mandril, and (2) those in which the spirals 
follow a conical surface. The former are in common 
use, and known to everyone as “spiral springs” ; 
the latter are used for buffer springs and ‘such 
purposes, and are generally called ‘‘volute” springs. — 

The commonest—and, perhaps, most useful—of all 

springs is the ordinary cylindric spiral spring of 

round or square wire. If such a spring is elongated, 

the wire is everywhere tristed ; if the spring aa a 

whole is twisted, the wire is bent. 

Fig. 100 is a picture of such a spring; and in 
considering the forces acting on it we may negleot 
its own weight, which forms a force usually small 


in comparison with the others. Consider the forces 
acting at a section Pp (Fig. 101) of a spring of 
round wire. Evidently the molecular 
forces at P must balance all the forces 
acting on the spring from that section to 
the lower end. The load w gives at P 
a twisting-moment = wr, together with 
a shearing force == w, which, however, 
may usually be neglected. Now, if the 
twisting-moment wr acts at P, how 
much will the whole length of wire 
above that point twist? 

Our law for the torsion of shafts 
helps us here. We saw that the 
twist per inch of wire 
or shaft, due to a 
twisting - moment M, 
ig~--- 





82M_ 

aNd’ 
@ being the diameter 
of the wire. From 
this, it follows that 
the twist (in radians) 
in 2 inches of wire, 
due to the load w, 


is— 
S2Wril 
wNd** 


Now the connec- 
tion between twist in H 
wire and elongation W 








of spring is most Fig. 101. 
readily seen from the 
following experiment. In Fig. 102 


the spring DB and the wire AB aro 
composed of the same length of wire, 
and are taken off the same coil—are, 
in fact, similar in all respects, the 
mean diameter of the coils of the 
spring DE being the same as the 
mean diameter of the circle described 
by the cord cB, wound on the pulley 
B. It is found that when the spring is loaded with 
different weights, the pointer at G always descends 
twice as far as the pointer at ¥, showing that the 
length of cord let off the pulley B is equal to the 
elongation of the spring. 

If @ is the angle (in radians) through which the 
pulley B or the wire AB twists, the length of cord 
let off is 76, where r is the radius of that pulley; 
hence, r@ is also the elongation of the spring D E. 





But, as already stated above, 
9 = S2Wrl _ 82Wril 
wNdt ™~ wNat? 


or the elongation @ of a cylindric spiral spring of 


n= Bw, 
* Hence, resilience = 
= (We )* x sa x en 
2 2 3 
ter) * e* ROT RA 
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circular section, @ inches in diameter—the length 
of wirein it being 7 inches, mean radius of coils 
r inches, modulus of rigidity N—due to a load of w 
pounds, is given by the rule— 

_ 82Wirs 

~ wNdt* 

This is the law of stiffness for such a spring. 

With regard to its strength, it is generally 
necessary to know the greatest load it will bear 
without getting a “permanent set.” This is ob- 
tained from the rule for the strength of shafts— 





arcf8 
= 1” 


J, in this case being the shear stress corresponding 
to the elastic limit, and M = wr. 
Hence, the load required is— 


wi3f, 
Wack 16r° 





This is the law for the strength of a spiral spring. 
It will be seen that this load is independent of the 
length of wire in the spring. We need scarcely 
add that a may be either elongation or shortening 
of the spring, according as the load is applied. 


RESILIENCE OF A SPIRAL SPRING. 

The amount of energy such a spring as we have 

been discussing will store without being hurt is a 
Ww 

matter of great importance. Itis evidently > X ap, 
where W, and a, are the load and elongation corre- 
sponding to the elastic limit. 

We have already seen that— 


Fig. 102. 





and from the rule for the elongation 
produced by a load w,, 








But ae is the volume of wire in the 


spring; hence, 


fi*, 


Resilience = i x"? W i. 


APPLIED 


or the resilience per cubic inch is— 
tr ;, inch-pounds. 


We have then fia important result, that the 
amount of work a spring will store is simply 
proportional to the volume of stuff in it; and it 
does not make any difference, as regards resilience, 
whether the stuff is in the shape of a long thin or 
short thick wire. <A similar result was obtained 
for a bar in tension. 

In the foregoing we have assumed that the angle 
which the spiral makes with a plane norma] to the 
axis of the spring is zero. In most springs it is small. 
The theory of the stiffness of spiral springs, taking 
the magnitude of this angle and the different shapes 
which a right section of the stuff may have into 
account, is somewhat complicated. We cannot go 
fully into the matter here, but shall merely indicate 
the practical result of the investigation ns far as re- 
gards a few of the commoner sections used in such 
springs. If the section is a circle, and the angle of 
coiling nearly zero (as 1n the case we have just taken 
up), there is no tendency for the ends of the spring to 
rotate; but if the section is not circular, there is 
such a tendency, especially if the angle is consider- 
able—the rotation for a given axial deflection in- 
creasing as the section departs more and more from 
the circular shape. 

The following is a useful general rule for the 
axial deflection, 2, of a cylindric spiral spring 
acted on by an axial force w .— 

c03.7a sin %q 

z= Wirt( s 
where a is the angle of the spiral measured as re- 
ferred to above; A and B being constants express- 
ing respectively the torsional and flexural rigidities 
of the wire of which the spring is composed. 
Values of A and B for a few sections are given 
below, N and E having the meanings already as- 
signed to them :— 














Shape of Section. Value of A. | Value of B. 
aNd mEd* 
Circle. "a a 
Majornn cismieters ene d aN D3 rE Dds 
r diameter parallel to axis | —jyj7pa a aa a a 
of spiing. 16(D* + d#) us 
ES* 
Square, side 8, '14058N84, “19° 
pee sa 
b?+ @ 
If ¢ is very 
Rectangle; breadth >, thick- {/ sual!’ com. =e 
neas ft, side b parallel to |\ pared with d, 12 
axis. N 
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The commonest section, next to the ciroular, is 
the square ; and if the coils are very fiat, so that a 
may be taken as zero— 

Wirt 
"14U58N8¢ 
If the angle a is 45°, the rule becomes— 

Wirt/71 | 12 
7=ys"\N * EB) 
If & be taken as 24 times N, the rule simplifies to— 


_ 5:0Wirt imately 22” 


whereas if— 


== 





ey eee 71 Wir | 
: New? 
in other words, whilst the rotation of the ends is 
greater, the deflection, when the angle is 45°, is 
only $ of what it would be if the angle were 0, The 
maximum stress to which the stuff is subjected by 
the application of a load w, is, according to the 
authority quoted below— 
4-70 Wr 
3 
Making this the proof-stress, we can find the greatest 
load which should be put 
upon the spring. If the 
spring is composed of a broad 
thin strip the rotation is 
great for a small axial mo- 
tion, and Professors Ayrton 
and Perry use this form of 
section in their electrical and 
other measuring instruments, 
where a small extension of 
the spring produces a con- 
siderable rotation of a pointer 
attached to it. For the de- 
flection of a volute spring, 
such as that shown in Fig. 
103, due to a given load w, if 
the stuff is uniform and rectangular in section, the 
following rule is given by Mr. Young in a paper 
read at the Institution of Civil Engineers :—* 
1 a (i, ~ Rr‘) 
where 3 and ¢ are the breadth and thickness of the 
section, A is the increment of radius per coil, BR, and 
R, being the greatest and least radii of the spiral 
respectively, and a the required deflection. If the 
strip varies in thickness, the mean value of ¢ may 
be taken. IfA==#, 80 that the coils just fit (it is 
usually a little greater to allow for clearance) the 
rule evidently is— 





Fig. 108, 


arW oR 
t= ay (By - Ro 


“ “Minutes of Proceedings of the Institution of Civil — 
Engineers,” Vol. CI., page 2u5. 
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The greatest load the spring will bear without 
getting a permanent set is obtained from the rule— 


_ Uf 
W= tk, 


where Jf, is the proof or elastic shear stress of the 
wire or strip of which the spring is made. 

The student who wishes to obtain further in- 
formation on this interesting subject should consult 
the article quoted. 

A flat spiral spring, such as the mainspring of a 
watch, is everywhere bent, the bending increasing 
as the spring is wound up. Such a spring does not 
exert a constant unwinding moment; but this 
variableness of unwinding tendency may be elimin- 
ated or diminished by the introduction of a fusee 
as in English watches, or by the use of a very long 
spring and a peculiar method of fastening the ends, 
as in “ going-barrel” watches. If you make an ex- 
periment with a spring which is rather short, the coils 
of which are circular and concentric with the axis of 
turning, and which is rigidly fixed tothe arbour and 




















Fig. 104. 


frame at the ends, you will find that the unwinding 
couple is nearly proportional to the angle of winding- 
3 
up, also proportional to the quantity ca (called 
B on previous page), and inversely proportional to 
the length of the spring. It is interesting to note 
the change in the law produced by allowing the 
ends a certain amount of freedom relative to the 
arbour. Fig. 104 shows an arrangement which may 
be adopted, but the writer is in the habit of applying 
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two equal opposite and parallel forces, ic., a true | 
couple, to the spring. The angle df winding and 
the couple balancing the unwinding tendency of the 
spring should be plotted on squared paper. The 
time of vibration of such a spring is of some im- 
portance. 

The practical application of these various rutes 
can only be properly understood by working numeri- 
cal examples, and hence the student should go 
carefully through those which follow. 


NUMERICAL EXAMPLES. 

1. A cylindric spiral spring of round wire is re- 
quired, which is to shorten half an inch for a load 
of 100lb. If the mean diameter of the coils is 
3 inches, and the number of coils 10, find the dia- 
meter of the wire, N being 13,000,000. If /, is 
100,000 lb. per square inch, find the greatest load 
which will not permanently injure the spring. Find 
also its resilience. 

Answers. Diameter of wire== ‘426 inch. 
Greatest safe load = 1019 Ib. 
Resilience== 216 ft.-lb. 

2. A cylindrical spiral spring of square wire is 
required, which is to shorten 1 inch under a load of 
960 lb. If there are 9 coils in the spring which is 
3 inches in mean diameter, find the section of the 
stuff, the angle of coiling being very small, N= 
12,000,000. Taking the same proof-stress as in the 
last example, find the greatest load which the spring 
will bear without permanent set. Find also the 
proper size of section if the angle of coiling is 45°, 
in which case the length of wire is ,/ 2 times as 


great as before. E== 36000000. 
Answers. Side of square = ‘57 inch. 
Maximum load = 2577°'5 lb. 


If angle of coiling is 45°, 8 == ‘68 inch. 

8. A spring similar to the last is required, 
the coils of which are to close right up with a 
load of 2,000 lb. If the space between two 
successive coils, when the spring is unloaded, 
is equal to the side of the section of the wire, 
find the proper size of section. 

Answer, 8 == ‘49 inch. 
4. Ina volute buffer spring, the breadth of the 
strip of which it is composed is 4°5 inches, mean 
thickness -3 inch, maximum and minimum radii of 
the coils, which are supposed just to fit, 2°6 and 
1°4 inches respectively. Taking N = 13,000,000 
and f, (the shear stress of permanent set) 
100,000 lb. per square inch respectively, find the 
deflection of the spring with a load of 2 tons, and 
the greatest load it will probably bear without 
permanent injury. 
Answers. Deflection = 1:865 inches. 

Maximum load = 6192:3 Ib. 
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OBNTRIPETAL AOCELERATION AND CENTRIFUGAL 
. FORCE. 

If I attach a cord to a bal and, holding the 
former in my hand, whirl the ball round my head 
in a circle, I am conscious that the ball exerts a 
pull on my hand by means of the string. We have 
in this a practical illustration of Newton's law, 
that a body tends to move on in a straight line 
except when acted on by a force, and if the body is 
compelled by the force I exert through the string to 
follow a circular path, it exerts in its turn a force 
equal and opposite to that with which the string 
acts on it. One might suppose that the ball tries 
to fly out radially, but asa matter of fact it tends 
to proceed on a path tangential to the circle. 

Let us study the change of velocity—in this case 
change in direction of the motion—or acceleration 
due to the inward-acting or “ centripetal” force. 
Instead of moving with a regularly changing 
direction, let the body move along the sides of a 
polygon, as AB in Fig. 105, moving along a B with 





Fig. 105. 


Fig. 106. 


a uniform velocity, then suddenly changing its 
direction of motiontoBc. Lets Qands P (Fig. 106) 
represent the uniform velocity along A Band BC; 
then P Q will represent the acceleration or change 
of velocity at the point B. 

But in Figs. 105 and 106 it is easily seen that 


the triangles PsqQ and AOB are similar, hence = 
i 

AB AQ 

But since PQ is the centripetal acceleration a, and 
4B is the uniform velocity v ; 


os Re = AS may be written 


= — or alternately, 


v 
— —s 
v rT 


a=x=—., 
r 


We have then the important result, that the centri- 
petal acceleration of the particle or body considered 
is the sguare of its velocity divided by the radius 
of its path. Let the number of sides in the polygon 


<B27 


be indefinitely increased, and we have in the Hmit 
the polygon agreeing with the circle and the body 
moving with a regularly changing velocity on the 
circle. Hence the centripetal acceleration of a body, 


moving uniformly in a ciroular path, is . But 
force = mass x acceleration ; henoe, if m is the 
body’s mass, centripetal force = ll What is 
called the centrifugal force, exerted by the body 
itsel/, is equal and opposite to this, being directed 
radially outwards, but in amount also equal to 


mre) Ate da thie anpaine velocity tu-tadinns per 


second, since vy = wr, the centrifugal force is mer. 
Engineers sometimes prefer this in terms of number 
of revolutions per minute. Let # be this number 
and W the body’s weight in pounds. 

Then— 


Qen 


60 +] 
hence— 
dy? Ww 


Centrifugal force = m (2) a = 3600 * 89° xrn® 


or— 
Wrv 

2936’ 

which is a very convenient expression for use in 
practical questions. 

It must be remembered that the radius of the 
body's path is expressed in feet; the centrifugal 
force will then be in pounds. The student should 
also carefully observe that the centrifugal force is 
not a force acting on the revolving ball or body, but 
is equal and opposite to the centripetal force acting 
on it, and is in fact a force exerted by the ball 
itself. The want of accuracy shown by some in 
this respect has led a few ultra-scientific people to 
object to the excellent and convenient expression 
“ centrifugal force,” but it is used unreservedly by 
the highest authorities. Of course, the centrifugal 
force is the resultant of a great number of forces, 
just as the “force of gravity” is the resultant of all 
the forces exerted by gravity on any body. 


Centrifugal force = 





LOGIC.—III. 
(Continued from p. 150.) 

SYLLOGISMS: THEIR STRUCTURE, ETC. 
HAVING now defined a Syllogism, and mentioned 
some of the most common erroneous views about 
syllogistic reasoning, we have next to examine 
somewhat more closely into its structure, and into 
the different rules which have been framed to 
ensure the correctness of all reasoning which is 
reducible to this form. 
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At the root of the syllogistic theory lies the fact 
that every Conclusion is in reality deduced or de- 
rived from two other Propositions, called Premises, 
i.e., propositions premised. Many persons have 
been led to deny this, because beth the premises 
are not always expressed, one of them indeed 
being commonly omitted ; but in every case it will 
be found that the admission of the second or sup- 
pressed premise is essential to the validity of the 
conclusion as an inference. This will appear 
evident from supposing the truth of the suppressed 
premise to be denied, when it will be found that we 
have no sufficient grounds to warrant our inferring 
the truth of the conclusion. If, for example, any- 
one asserts that from the single premise, ‘‘ the world 
exhibits marks of design,” he can draw the con- 
clusion that “the world must have had an intelligent 
author,” his error will be seen if an opponent denies 
that “ whatever exhibits marks of design must have 
had an intelligent author.” This will at once make 
it evident that it is not from one premise alone that 
the conclusion is inferred, but from twe in combin- 
ation, whether they are both expressed or not. 
Any other example of syllogism which might be 
taken would equally illustrate this. Where, as 
above, one of the premises is suppressed, the argu- 
ment is called by logicians an Enthymeme, though 
this is not the correct use of the term. 

When a syllogism is stated in correct logical 
form, the premises are placed first, and the con- 
clusion last; the latter being in all cases that 
which is to be proved, and the former that by means 
of which this is proved. 

There are several kinds of syllogisms, differing in 
the kinds of propositions of which they are com- 
posed; but we are at present speaking only of the 
Categorical Syllogism, all three propositions of 
which are pure categoricals. 

Let us take a syllogism of this sort, and examine 
and analyse it: ¢g.— 


All men are mortals ; 
Sucrates is alan ; 
Therefore, Sociates is mortal. 


Now, upon reflection it will appear evident, in the 
first place, that the validity of the argument in 
such a case does not at all depend upon the truth of 
the premises. Either or both of these might be 
false or absurd, and yet the argument be quite 
sound, 4.¢., the conclusion fullaws from them, so that 
if they srere true, it would be true also, and so that 
it would be impossible for anyone to deny the truth 
of the conclusion, and yet admit that both of the 
premises were truc. ‘All men are stones; this 
bird is a man; therefore, it is a stone,” isa syllogism 
exactly corresponding to the one above given, and 
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its reasoning is perfectly correct. The conclusion 
follows necessarily from the prem and when 
once they are admitted, the conclusion must be ad- 
mitted also, as necessarily following therefrom, and 
this although both the premises are really false. | 

Henee, of course, it is not even necessary, in 
order that we should be able to determine upon 
the validity of a syllogism, that we should under- 
stand fully the meaning of the terms of which its 
propositions nre made up; so that we can just as 
well represent such a syllogism as the above by 
means of symbols without any fixed meaning. 
“All Yis X; Z is Y; therefore, Z is X,” will be a 
correct and valid argument, no matter what X, Y, 
and Z may be employed to represent. 

The rule for testing the validity of syllogisms, 
laid down by Aristotle (and called the Dictum de 
emni et nuillo), is this :—“ Whatever is predicated 
(i.e., affirmed or denied) universally of a term (in 
other words, of a term distributed), whether affirm- 
atively or negatively, may be predicated in like 
manner (7.¢., affirmed or denied) of everything con- 
tained under it.” Thus, in the examples we have 
taken, “ mortal” (X) is affirmed universally of the 
term “men” (Y), i.¢e., of this term distributed, and 
“Socrates” (Z) is contained under “men” (Y); 
therefore “mortal” (X) may be affirmed of 
“Socrates” (Z). This rule may be applied immed- 
iately or ultimately (as we shall afterwards see) to 
all arguments ; and none can be valid which cannot 
be proved to be in conformity with it. The whole 
keystone of reasoning, as explained by Logic, is 
this very simple principle, so simple that upon that 
very ground it has been scorned and ridiculed by 
many. The dictum is not, as some suppose, in- 
tended to prore that a syllogism is conclusive in its 
inference, but only to account for the fact, that any 
argument which happens to be capable of being 
thrown into the form of a correct syllogism is valid, 
while oe argument can be valid which cannot be 
thus dealt with. Ifwe attempt to reduce an invalid 
argument in a regular syllogism, we must, it is true, 
fail; but then the more nearly it is made to ap- 
proach in form to the syllogistic, the more easy of 
detection will be its fallacy, the more clearly we 
shall be able to perceive that it violates some re- 
quirement of the dictum above given. 

‘There are certain general rules applicable to all 
syllogisms alike, which are founded on these two 
canons :— irst, Terms which agree with one and 
the same third term agree with one another; 
Second, Terms, one of which agrees and the other 
disagrees with one and the same third term, disagree 
with one another. These are too self-evident to 
require, or, in fact, admit of proof, and are conse- 
quently classed by Euclid, in another form, 
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amongst the agioms of Geometry. The principal of 
the general rules deduced from them are these :— 

1, In every syllogism there are three terms, and 
three only. For every syllogism proves some con- 
clusion, in where there are two terms only (usually 
called extremes), and unless these are both (one in 
each of the two premises) compared with one and 
the same third term, they cannot be proved either to 
agree or disagree with one another. The predicate 
of the conclusion is called the Afajer term ; its sub- 
ject, the Minor term; and the third term, with 
which they are each separately compared, is called 
the Middle. 

2. In every syllogism there are three propositions, 
and three only, viz.:—1, the Major Premise (in 
which the major term is compared with the middle) ; 
2, the Minor Premise (in which the minor term is 
compared with the middle); and 3, the Conclusion 
(in which the minor term is compared with the 
major). 

3. The middle term must not be ambiguous; for 
in this case, although there may be only one middle 
term in sound, there will be two in sense, and the 
extremes not being each compared with one and the 
saine third term, it cannot be pronounced either 
that they agree or that they disagree with onc 
another. The ambiguity may arise from the middle 
being an equivocal term used in different senses in 
the two premises, or from its being undistributed 
in both premises. In the latter case the two ex. 
tremes may have been compared each with a 
different part of the signification of the middle; so 
that in reality there will have been two middle 
terms instead of one. Hence it is all-important 
that the middle should be distributed once, at least, 
in the premises ; which we now know happens when 
it is the subject of a universal proposition, or the 
predicate of a negative. It is, however, sufficient 
for it to be distributed once ; because if one extreme 
has been compared with a part, and the other with 
the whole of the middle term, they must have been 
both compared to the same thing. 

4. No extreme may be distributed in the con- 
clusion which was undistributed in the premises. 
This would be in reality to introduce a fourth 
term; for it would be to compare a part only of the 
extreme with the middle, and then to compare the 
whole of it in the conclusion with the other extreme: 
eg., ‘All men are mortals; fishes are not men; 
therefore, fishes are not mortal.” Here the major 
term, though undistributed in its premise, is dis- 
tributed in the conclusion, and the argument, 
therefore, is invalid. ‘This isan example of what is 
called an “illicit process of the Major” term; an 
“diicit process of the Miner” occurring where the 
same fault occurs with respect to the Afiner term. 
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5. From two negative premises nothing can be 
inferred. ‘This is obvious; for the middle is then 
a term with which each extreme disagrees, and not 
one with which one extreme agrees and the other 
disagrees: ¢.g., “ Men are not stones; Men are not 
angels,” is a combination of propositions which does 
not warrant any conclusion at all. 

G. If one of the premises be negative, the con- 
clusion will be negative. Yor the remaining pre- 
mise is affirmative (by Rule 5); therefore, one of 
the extremes agree with the middle term, and the 
other disagrees with it; and therefore the extremes 
disagree with one another, 7.¢., the conclusion is 
negative. It c#in also be shown, in a similar manner, 
that one of the premises must be negative if the 
conclusion is negative. 

7. If both premises are particular, nothing can 
be inferred. In this case one of the premises would 
be affirmative (by Rule 5); and in it, therefore, 
both subject and predicate (one of which is the 
middle) would be undistributed. Hence, the middle 
to be once distributed (in accordance with Rule 3), 
would have to be the predicate of the other premise, 
which would consequently be negative. This (by 
Rule 6) would make the conclusion negative. The 
predicate of this (the major term) would then be 
distributed, although undistributed in its premise 
(for in the premises the only term which could have 
been distributed was the middle), and thus there 
would result a violation of Rule 4. 

8. If one of the premises is particular, the con- 
clusion will be particular. It will easily appear on 
examination that the violation of this rule would, 
in every case where the premises are otherwise 
correct, involve an “illicit process of the minor,” a 
fault we have already explained. 

The last two rules are sometimes stated together 
in this form: the conclusion follows the weaker 
part—the negative being regarded as weaker than 
the affirmative, and the particular than the uni- 
versal. 

We have next to see in how many different ways 
three propositions cnn be combined so as to make a 
regular and valid syllogism. 

The determination or designation of the three 
propositions of a syllogism in their order, according 
to their quantity and quality, is called its Mood. 
Now, as there are the four kinds of propositions 
(A,E,I,O), and there are three in each syllogism, it 
is obvious that the number of possible moods is 
sixty-four in all; for any one of the four may be & 
major premise, each of which may in like manner 
have four minors. ‘This gives sixteen pairs of 
premises, each of which may have four coh- 
clusions; so that there are altogether sixty- 
four ways of combining the three propositions. 
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The majority of these, however, although arithmet- 
ically possible, are logically invalid, from violating 
some of the above rules. For instance, EEA is 
excluded for having two negative premises, and 
fifteen other combinations are inadmissible for the 
same reason. IIA and eleven others have two 
partioular premises ; twelve violate Rule 6; eight 
Rule 8; and four the latter part of Rule 6, having a 
negative conclusion with two affirmative premises. 

By this means fifty-two modes altogether are ex- 
cluded, as each offending against one at least of 
the general rules. In addition, one mood, I E O, is 
inadmissible, as it always involves an “illicit pro- 
cess of the major”; for the major term is distri- 
buted in the conclusion, which is negative, but 
undistributed in the major premise, whether it be 
its subject or predicate. There remain, then, 
ultimately only eleven modes which can be used 
in a legitimate syllogism. Theseare AA A,AA I, 
AEE,AEO,AIILAOO,EAE,EAO,EIO, 
IATI,andOAO. 

The Figure of a syllogism is determined by the 
situation of the middle term with reference to the 
extremes in the two premises. Hence, there result 
four figures : inasmuch as the middle term may be 
the subject of both premises, or the predicate of 
both, or the subject of either and the predicate of the 
other. When the middle isthe subject of the major 
premise and the predicate of the minor, the figure 
is called the First. In the Second figure the middle 
is the predicate of both premises; in the Zhird, 
the subject of both ; and in the Fourth, the predic- 
ate of the major premise and subject of the minor. 
Thus, let ‘‘M” represent the major term, ‘““m” the 
minor, and “yx” the middle; we may exhibit the 
four figures thus :— 


1. 2. 3. 4. 
eM M pz » M M 4p 
m pb m pu “um em 
m M m M mM om M. 


Out of the eleven modes enumerated above all 
are not admissible in every figure. Thus A I I, 
which is legitimate in the first and third figures, 
would have the middle undistributed in the second 
and fourth; and A E E would involve an “ illicit 
process of the major ” in the first, while it does not 
violate any rule in the second. By trying the 
different modes which are legitimate in the differ- 
ent figures, we shall find as the result of the experi- 
ment that each figure will admit of but six moods. 
But of the twenty-four thus allowable, five are 
useless (e.9., A Alin Fig. 1), as having a particular 
conclusion when the premises are such as to warrant 
a universal one. There are thus nineteen moods 


remaining. 
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Logicians have devised names for each of these 
nineteen moods to distinguish the figure in which 
it occurs, and also to serve other purposes we shall 
subsequently point out. The three vowels in each 
name denote, by their quantity and quality, the 
three propositions of which the syllogism is com- 
posed. The names are these :— 


Fig. 1. Barbara, Celarent, Darii, Ferio. 

Fig. 2. Cesare, Camestres, Festino, Baruko. 

Fig. 8. Darapti, Felapton, Disamis, Datisi, Bokardo, Ferison. 
Fig. 4. Bramantip, Camenes, Dimaris, Fesapo, Fresison. 


- 


From an examination of these different moods of 
each figure, we may perceive, amongst other things, 
that all four conclusions may be proved in the first 
figure (in which alone A is capable of proof); 
that the second only proves negatives, and the 
third particulars; and that any conclusion 
except A may be established by the fourth figure. 
These pecuHarities follow from the rules already 
given ; thus, since by Rule 6 the middle must be 
once at least distributed, and that in the 
second figure it is the predicate of both 
premises, one of them must be negative, and 
therefore the conclusion negative also. A little 
consideration will enable the reader to account 
for all other special rules of a like nature, eg., that 
the minor premise must always be affirmative in the 
first figure. This may be proved as follows :— If the 
minor were negative, the conclusion would also be 
negative (Rule 6), and the major affirmative (Rule 
5); hence there would be an “ illicit process of the 
major term,” it being in the first figure the predicate 
of both the major premise and the conclusion. By 
a similar application of the general rules it can be 
shown that the minor premise is affirmative in the 
third figure also; that the major is universal in the 
first and second, etc. etc. 

We may take one mood as an example in each 
figure of the meaning of the name. “All Y is X 


‘ (Bar); all Z is Y (ba); therefore, all Z is Y (ra),” 


is an example of Barbara. “AllXis Y; no Z is Y; 
therefore, no Z is X,” of Camestres.. “ All Y is X; 
all Y is Z; therefore, some Z is X,” of Darapti . 
and “All X is Y; no Y is Z; therefore, no Z is X,” 
of Camenes. 

The four moods of the first figure are called per- 


‘fect, because the dictum is directly and immediately 


applicable to them, and all the others imperfect. 
In the first the major premise states that the major 
extreme is predicated of the middle taken dis- 
tributively ; and the minor, that the minor extreme 
is contained under the middle: so that almost the 
very words of the dictum can be directly applied. 
Now as all reasoning ultimately depends upon 
the possibility of the dictum being applied as a test 
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of its validity, ye must be able to bring all imper- 
fect moods into the form of some one of the moods 
of the first figure in order to apply this teat. The 
process by which this is done is called Reduction, 
which is the changing of an imperfect mood into a 
perfect, so as to make the force and validity of the 
reasoning evident, which was not directly evident 
before. This is of two kinds— Ostensire Reduction 
and Reduction ad (or less properly per) impossibile. 

(1) Ostensive Reduction.— By this method we 
prove in the first figure (which we know to be 
correct, because we can apply the dictum to it 
directly) either the very same conclusion as that of 
the original Reducend (i.e, the imperfect) mood, 
or one which directly implies it. Let us take 
Darapti as an example — 

Da All wits are dreaded ; 


rap All wits are ad nired; therefore, 
ti Some who are admired are dreaded. 


This is reduced to Darii by converting the minor 
premise (per accidens) -— 
Da All wits are dreaded ; 


rt Some who are admired are wits , therefore, 
i Some who are admired are dreaded 


Here we have the same conclusion in the reducend 
and reduct moods. Or, suppose we have Cames- 


tres :— 
All X is Y; Ww 4 ‘ No Y is Z; 
No Zis Y; mae re pins | All Xis Y; 
“~NoZis xX, '0 Cetarent,thus-- | No X is Z. 


This is done by simply converting the minor and 
then transposing the premises; and we thenget the 
original conclusion from the new one by converting 
it simply. And since by applying the test of the 
dictum we know that the new conclusion is true, 
being correctly deduced from true premises, we 
know, by the laws of conversion already explained, 
that its simple converse, the old conclusion, is true 
also. Thus, in Ostensive Reduction our mode of 
proof is always to show directly that the conclusion 
of the reducend is true. 

(2) In Reduction ad impossibile, however, we 
prove its truth indirectly by showing it cannot be 
Jaise. Let us illustrate this by an example. Sup- 
pose we are given in Baroko :— 


All good rulers are loved by their subjects ; 
Some absolute monarchs are not loved by their subjects ; 
-*. Some absolute monarchs are not good rulers. 


Now, if this conclusion be false, its contradictory 
must be true (as we have seen before). This is, 
“all absolute monarchs are good rulers.” If we, 
then, substitute this proposition for the minor of the 
original syllogism, and draw a new conclusion from 
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these two new premises, we have the following 
syllogism in Barbara .-— 


All good rulers are loved by their subjects ; 
All absolute monarchs are good rulers ; 
-*. Allabsolute monarchs are loved by their suljecta, 


This new conclusion is the contradictory of the 
original minor premise, and therefore must be false; 
for as the premises are always granted to be true, 
it is only the validity of the conclusion asserted to 
be deduced from them which has to be investigated. 
But the new conclusion having been correctly 
deduced from two premises in the first figure, the 
falsehood must be inthe premises. The major can- 
not be the false one, because it is one of those 
originally laid down as true. Hence it is the minor 
which must be false, and thereforeits contradictory 
must be true; and this is the original conclusion of 
which we were seeking to prove the truth. 

It was with a view to pointing out the manner 
in which the different moods are thus to be reduced 
that their names above given have been framed. 
The initial consonants, B, C, D, F, denote the mood 
of the first figure (Barbara, Celarent, Darii, or 
Ferio) to which the reduction is to be made; s 
and p signify that the proposition denoted by the 
vowel immediately preceding is to be converted in 
the process (8s, simply, and y, per accidens); m» 
points out that the premises are to be transposed ; 
and &, the sign of reduction ad impossilile, in- 
dicates that the proposition denoted by the vowel 
immediately before it is to be omitted, and the 
contradicto.y of the conclusion substituted for it-— 
k, therefore, occurs only in Baroko and Bokardo, 
those being the only moods to which this kind of 
reduction is usually applied. 


BRITISH COMMERCE.—V. 
(Continued from p. 169.) 


TOBACCO. 


AS a revenue-yielding commodity this is one of the 
most important articles we import. Thetotal amount 
gathered by the customs in 1890 was £19,955,187, 
and of this tobacco contributed nearly the half, or 
£9,396,517. The high duties borne by this useful 
weed may be realised from the fact that the 
65,729,970 lb. imported in 1890, and of the declared 
value of £2,092,665, paid a gross duty of £9,012,815, 
or more than four times the value of the article 
itself. It is this heavy impost that makes tobacco 
the chief article with which attempts at smuggling 
are practised. 

Of all kinds of tobacco—manufactured, unmanu- 
factured, cigars, and snuff—the total imports in 
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1890 were 69,456,729 lb., of the declared value of 
£3,518,602. By far the greater portion of this 
came from the United States of America, viz., 
55,610,084 lb., of the declared value of £2,530,510. 
The rates of duty levied on tobacco vary according 
to the condition in which it comes over. On un- 
manufactured tobacco the rate is 3s. 2d. per lb. 
when it contains 101b. or more of moisture in every 
100 lb., and 8s. 6d. when the moisture is less than 
101b. in every 100 lb. On cigars the duty is 5s. per 
lb.; on cavendish or negro-head 4s. 6d. per lb. ; on 
snuff with more than 131]b. of moisture per cent. 
38. 9d. per 1b., and with 13 lb. or less per cent., 4s. 6d. 
per lb.; and on other kinds of manufactured tobacco 
4s, per lb. These varied and heavy duties make the 
handling of tobacco by the customs officials a matter 
of great importance and intricacy. 

The tobacco-plant, which attains a height of 
about six feet, is an annual, and the parts that 
enter into commerce are the leaves. After blooming, 
the plants are cut close to the ground and hung up 
on poles to dry. Thereafter the leaves are taken 
from the stems, sorted into different qualities, and 
mace up into bundles preparatory to fermentation. 
To induce fermentation, the bundles are simply 
stacked together on the barn floor, a good deal of 
watchfulness being necessary to prevent overheating 
and to get every part uniformly treated. The bundles 
are next packed—in America usually in barrels— 
hydraulic pressure being usec in the packing. 
Sometimes the tobacco is further treated by the 
curer or grower with the view to “improving” it, 
though this is more frequently left to the manu- 
facturer. In this process numerous articles are 
applied, such as cognac, lavender, thyme, rose-woodd 
oil, cassia, clove, raisins, vanilla, saltpetre, benzoin, 
sassafras-wood, etc., and the object is to give the 
tobacco a particular flavour, to make it burn better, 
to make it milder, or to improve its colour. 

The tobacco leaves as they reach us are very dry 
and brittle, and, consequently, the manufacturer 
first subjects them to moisture, otherwise the leaves 
would all break up in the handling. For this water 
alone is allowable in England; in other countries 
different sauces are employed. After the leaves are 
sufficiently damped, the mid-rib is stripped from 
them and the halves arranged in sorts— the largest 
and strongest being destined for cutting and 
spinning, the best-shaped for the wrappers of cigars, 
broken pieces for filling cigars, and the ribs them- 
selves for grinding into snuff. In the case of 
tobacco destined to be made info bird’s-eye, the 
mid-ribs are not taken from the leaves, and it is the 
presence of the chopped-up ribs that has given this 
kind of tobacco its name. 

The ultimate forms that the tobaccos from 
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different countries are used in are, ropghly speaking, 
cigars for all that comes from Havanna and Manilla; 
Virginian as cavendish, negro-head, black-twist, 
returns, shag, and snuff; Kentucky, Missouri, and 
Ohio as cavendish, brown-twist, bird’s-eye, returns, 
and shag; from Holland and Germany as common 
cigars, moist snuffs, and smoking mixtures; from 
Java and Japan as light cigars, mixtures, and light 
shag; and from Latakia, Turkey, Brazil, etc., as 
cigarettes, mixtures, imitations, and substitutes. 

Amongst adulterants of tobacco used in the 
making of cigars are beet-root leaves, 1,000 tons of 
which are said to be dried yearly in Thuringia and 
palmed off as tobacco; cabbage and chicory leaves 
are also used on the Continent in the same way. 
The leaves mentioned, also rhubarb, dock, and 
burdock leaves, are soaked in tobacco-water. In 
America, brown-paper, specially prepared and im- 
pregnated with the juice squeezed from tobacco- 
stems and refuse, is used for covering cigars and 
even for filling them. 


PEPPER 

occupies the chief place amongst spices in British 
Commerce. The quantity imported is 29,691,858 lb., 
of the declared value of £724,968. Of this the 
British East Indies send 26,707,934 lb. at £662,341, 
Java coming next with 1,871,327 lb. at £40,010. 

The chief peppers known to commerce are black 
and white. Both are obtained from the same plant, 
Piper nigrum ; the white being prepared from the 
ripe fruit, the black from the full-grown fruit but 
before it has reached maturity. Different methods 
of cultivating the plants, which are climbing shrubs, 
are adopted in different countries ; and sometimes 
they are raised from seed, sometimes from cuttings. 
They begin to yield in the fourth or fifth year, and, 
if from seed, continue fruitful for from twelve to 
fourteen years, if from cuttings, for seven years. 
The pepper from the latter method of raising is 
much superior in quality to that obtained from 
plants grown direct from the seed, and the yield is 
greater. A single vine yields about 14 1b. to 2 lb. in 
@ year, and an acre may be set out with 2,500 plents. 
Thus, each plant yielding 2 1b., the produce of an 
acre, at 4d. per lb., would exceed £80, while the 
cost of raising 2,500 plants is said not to exceed £4, 

There are two crops of pepper collected every 
year—the first in December and January, and the 
second in July and August. The bunches are picked 
off the vines by hand, and then rubbed or trampled 
upon to separate the berries from the stems. At 
this stage the berries are of a bright red colour 
of the size and appearance of our holly berries. 
They are next spread out on mats and left for from 
two to three days to dry in the sun. This process 
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mnakes the berrjes black and shrivels them up, giving 
the pepper the appearance in which we see it. 
After this it is put into bags of 64 or 128 lb. each, 
and sent into the market. Unground pepper comes 
over free from adulterants; in the ground state, 
however, though a penalty of £100 is attached to 
its sophistication, it is often mixed with meal, 
sago, sand, starch, burnt bread-crusts, and similar 
substances. 

White pepper, as already remarked, is the produce 
of the same plant as the black pepper, the berries 
being allowed, however, to ripen in the former case. 
Sometimes it is prepared by removing the dark 
outer layer of the dried black pepper. More 
frequently, after being gathered and kept in the 
house for a few days, it is subjected to washing and 
bruising, whereby the stalks and pulp are removed, 
leaving the white seeds, which are ready for the 
market on being dried. Other peppers are cayenne, 
which is the produce of several varieties of the 
Capsicum, and long pepper, imported in entire 
spikes about 14 inch long. 

For a considerable time, pepper was one of the 
most heavily taxed articles among our imports. 
Until 1823 the duty was as high as 2s. 6d. per lb.— 
seven times its price. In 1826, the duty on pepper 
from British Possessions was reduced to 1s; in 1837, 
to 6d.; and in 1866 it was repealed. 


SPONGES 


come into this country to the extent of 1,577,127 |b., 
of the declared value of £244,198. Turkey is the 
largest contributor both in bulk and value of this 
prized product, the principal figures being: Turkey 
599,673 lb., worth £98,505; Greece 452,931 lb., worth 
£80,566 ; United States 202,467 lb., worth £20,683 ; 
France 188,881 lb., worth £23,428; and Malta 
48,387 lb., worth £9,678. 

Commercially speaking, the term sponge is applied 
to the elastic horny skeletons of certain animals 
inhabiting the sea. By far the finest quality of 
sponges are those that come from the Mediterranean 
—especially when found in the Levant and off the 
Syrian and Tripoli coasts, American sponges are 
coarse, and are found in the neighbourhood of the 
Bahamas and off the coast of Florida. Among the 
physical conditions that appear to be necessary to, 
orat least needful for the encouragement of sponge 
life, is the presence of currents and a continued 
supply of aérated water. Hemce the reason why 
they occur so abundantly in archipelagoes and off 
coasts bordered by islands or long reefs. 

In fishing for sponges different methods are 
adopted, according as they are in deep or shallow 
water. In shallow water, they may be hooked by 
harpoons and dragged from their attachments. In 
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deeper water—say from 25 to 40 fathoms—divers 
go down for them, and in water beyond this depth 
dredging is resorted to. In harpooning the chief 
obstacle is to see where the sponges are through 
the troubled surface of the sea, and, to overcome 
this, oil is used to make the surface smooth. 
Sometimes a water-glass is employed instead—con- 
sisting of a tube a foot wide and a foot and a half 
long, with a pane of glass at the lower end. This, 
being immersed into the water, enables the fisher- 
man to see clearly for a depth of 30 fathoms. 

In diving for sponges when they are beyond the 
reach of the harpoon, the diver takes in his hand a 
triangular-shaped stone of about 25 1b, in weight 
with a hole in one corner to which a strong line 
is attached, whereby communication is maintained 
with those in the boat. Round his neck is a net 
to carry the sponges in. The duration of a dive is 
said to be about two minutes, and at the end of 
that time the diver pulls the cord and is drawn up 
-—perhaps with a good haul in his net and perhaps 
with nothing. A good diver, in good condition, will 
make from eight to ten such descents inaday. The 
work, however, is severe, and, after working at great 
depths, the diver often swoons when brought to the 
top. The boats from which these operations are 
carried on usually have a crew of eight. The pro- 
ceeds of the fishing are divided into shares—three 
shaies being allotted to divers for every two shares 
to rowels. 

In dredging for sponges the season of the year 
chosen along the west coast of Asia Minor is the 
winter, when the sea-weed and other entangling 
growths have been dislodged by storms from the 
bottom. The net is usually about a yard high and 
six yards wide, and is dragged along by a tow-line 
attached to a ship. 

In preparing sponges for the market they are first 
exposed to the air, whereby the animal is killed. 
Immediately the signs of decomposition begin to 
appear, they are beaten with sticks or trodden on 
in a stream of flowing water. This is to free the 
skeleton, or sponge as we know it, from the remains 
of the animal. They are then hung up in the air to 
dry, and, when completely dried, are packed up in 
bales. If packed before thoroughly dry, the sponges 
heat and suffer—the resulting affection being termed 
by the fishermen “cholera.” Itis fatal to the sponge 
unless it be detected in time, and then the bales 
have to be unpacked and the affected parts re- 
moved. 

Being sold by weight, sponges are frequently 
adulterated with sand. To improve their colour 
also, they are often bleached, which gives them a 
very light colour at the expense of their dura- 
bility. 
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SUGAR 

arrives here in various forms. Of refined sugar the 
total import in 1890 was 9,976,665 cwt., of the 
declared value of £8,140,510. This came as lumps 
and loaves and in other shapes, including candy, 
and mainly from Germany, France, and Holland— 
countries that sent respectively 5,002,846 cwt., valued 
at £4,049,367; 2,701,531 cwt., at £2,185,822; and 
1,785,365 owt., at £1,488,096. Of unrefined sugar 
the total import was 15,717,476 cwt., of the declared 
value of £9,935,097, comprising unrefined beet-root, 
unrefined cane, and other sorts. The unrefined beet- 
root sugar has its origin in Continental countries, 
mainly Germany, France, Belgium, and Holland. 
From Germany came 6,869,440 cwt., valued at 
£4,200,149; from France 1,378,320 cwt., at £876,158 ; 
from Belgium 1,809,689 cwt., at £785,371 ; and from 
Holland 403,760 cwt., at £281,382. The leading 
countries sending us unrefined cane are: Java, 
1,877,241 cwt., valued at £979,886; British Guiana, 
758,540 cwt., at £597,615; British East Indies, 
710,736 cwt., at £367,571; Peru, 607,120 cwt., at 
£412,246 ; British West India Islands, 578,978 cwt., 
at £420,658; Philippine Islands, 566,187 cwt., at 
£300,688 ; and Brazil, 480,847 cwt., at £259,369. In 
addition to the foregoing, we received 563,687 cwt., of 
the value of £184,416, of molasses and 736,905 cwt., 
of the value of £446,147, of glucose—the former 
being chiefly from the United States and the latter 
from the United States and Germany. 

The sugar-cane is a tropical grass with a stem 
about 2 inches in diameter, and rising to the height 
of 15 feet. When ripe, the canes are cut down and 
removed in bundles to the mills to be crushed. The 
object of the crushing process is to express the juice, 
which is gathered into vessels and boiled, the canes 
themselves being used as fuel. About half a dozen 
pounds of this juice is reckoned to give a pound of 
raw sugar. After the juice has been boiled to the 
consistency of syrup, it is removed into other vessels, 
where, as it cools, it is stirred until it granulates. 
It is then collected into large casks or hogsheads 
and drained, the drainings being what is called 
molasses, the material left in the casks being sugar 
in the condition in which it is known as muscovado, 
the moist or brown sugar that we are familiar with. 
To make this white, all that is required is to further 
drain it and subject it to a form of washing. This 
is called claying sugar, because clay is used in the 
process. Over the sugar, which is placed in pots 
perforated at the bottom, is placed a layer of clay 
on which water is poured. The water oozes through 
the clay, trickles amongst the sugar, and in its 
progress washes away the molasses from the sugar 
crystals, leaving them white. The brown colour of 
what we call moist sugar is thus due to the presence 
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of molasses. Loaf sugar is also a more refined form 
of muscovado. The latter is boiled, clarified with 
eggs or bullocks’ blood and by filtration through 
animal charooal, then clayed in perforated conical 
moulds, from which, on being removed, it is dried, 
and is then ready for the market. 

Beet-roots are well enough known in this sate 
and though not cultivated for the production of 
sugar, yet find their way to our tables in salads. 
The processes of converting their juice into sugar 
are in effect pretty much the same as in the case 
of the cane—separation of the juice and evaporation. 
Besides cane and beet sugars, others known to 
commerce, though less extensively, are: sugar from 
dates; sugar from honey, called also Californian 
because it is in California that the honey used for 
this purpose is produced; glucose, obtained mostly 
from starch and used chiefly in brewing; and 
saccharin, a product of coal-tar and two hundred 
times sweeter than cane sugar. Besides these there 
are a great many other kinds of sugar; for, like 
alcohol, sugar may be made from almost anything, 
though the plants that contain it in most profitable 
quantities are the sugar-cane and the white beet. 
The variety of its sources may be scen from the 
following remarks by Mr. P. L. Simmonds :— 

“The plants containing sugar, far from being 
confined to a single species, are extremely numerous. 
There has been a long list published of them, and 
sugar may be extracted in greater or less portions 
from a vast number. If any form of lignin, or 
woody fibre—for instance, sawdust (cleansed from 
all foreign bodies, such as resin, extractive matter, 
etc.)—be rubbed up in a little sulphuric acid, taking 
care that the action of the acid does not go to the 
extent of charring, and if the acid be afterwards 
abstracted by adding to the mixture an alkali or 
some powdered chalk, it will be found that the 
wood has been changed intoa species of gum. If we 
now boil this gum for some hours in acidulated 
water, it gradually becomes converted into sugar. 

“ Hay, straw, leaves, shavings—in short any form 
of ligneous fibre—may be similarly converted ; and 
although we do this but clumsily and inconveniently 
in our laboratories, being as we are but nature's 
journeymen, nature herself carries on these trans- 
mutations with the most wonderful results, as we 
see in the ripening of fruits, where the hard woody 
texture gradually softens down into sweet and 
luscious pulp, as in the ripening of the pear, the 
grape, the strawberry, and, in short, almost all fruits. 

“ Bracconot, some years since, pointed out the 
very remarkable fact that sawdust and linen could 
be converted into grape-sugar, and that from a pound 
of these substances more than a pound of sugar 
could be produced. The process is as follows:— 
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Wood, or linen, or paper, is left to imbibe its own 
weight of oil” of vitriol; eventually the whole is 
converted into a viscid mass; care must be taken 
that it does not become too hot. This mass, being 
diluted with water, is boiled for some hours, the 
liquer is filtered, the acid removed by chalk, and 
the sugar formed after evaporation. One hundred 
pounds of sawdust will yield by this treatment one 
hundred and fifteen pounds of sugar; the same 
‘quantity of starch may be converted by a similar 
operation into one hundred and six pounds of 
saccharine matter.” 

Iron ships engaged in the sugar trade have to 
be very carefully looked after. The drainings 
from the sugar, in cases or in bags, find their way 
to the bottom of the ship, and have the effect of 
dissolving the iron. These drainings have to be 
removed and chemicals applied to counteract the 
action of the sugar, else the ship’s bottom would 
be ultimately eaten right away. Serious losses 
are sometimes inflicted upon shippers through the 
effect of different cargoes upon ships. Thus a ship 
that sailed outwards with a cargo of creosoted 
sleepers came back with sugar and coffee. So 
saturated with creosote was the sugar on arrival, 
that the consignee refused to take it up. It was 
consequently thrown upon the hands of the brokers, 
and they had to have it refined over again ere they 
could dispose of it. Another example of incom- 
patible cargoes is wine and tea. A fine China 
clipper was ruined for the tea trade by reason of a 
consignment of wine it once brought home. This 
contaminated the ship, so to speak; it had to be 
cverhauled, and is now engaged in the Australian 
trade. Sometimes one notices an oniony flavour 
about. eggs; this is due to the presence of onions 
in the same ship that brought the eggs over. So 
well known is the sensitiveness of eggs in this 
respect that those from Spain, whence we receive 
also large quantities of onions, are always stowed 
.in the fore part of the ship. 


QUICKSILVER 
comes mostly from Spain, which, out of our total 
import of 4,455,783 ]b., of the declared value of 
£588,761, sent 3,535,088 lb., worth £472,783. Italy 
comes next with 845,280 lb. at £106,627, and then 
Austria with 67,500 lb. at £8,475. The best known 
‘ mines are those of Almaden in Spain and of Idria 
in Dlyria. There lso extensive mines at New 
Almaden in Califo: and it occurs abundantly 
in China and Japan. It is often found native 
in globules disseminated through its ores; but 
nearly all that is known to commerce is derived 
from cinnahar, from which it is extracted by 
distillation. to. 
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The appearance of quicksilver, or mercury, is 
familiar to everyone from its employment in thermo- 
meters, It is specially suited for this on account 
of the uniform rate at which it expands, when sub- 
jected to heat, between wide ranges of temperature. 
It is remarkable as being the only metal that is fluid 
at ordinary temperature. At — 89°F. it freezes and 
may be cut with a knife, and at 622° F. it boils and 
is converted into a colourless vapour. From it is 
derived the valuable pigment vermilion; it is in 
constant use in the laboratory, is employed to 
silver mirrors, and is used extensively in medicine. 
The nitrate of mercury imparts to certain furs the 
power of felting. 

It comes here in wrought-iron flasks containing 
between 70 and 80]1b. each. These are filled with 
ladles and a funnel, and stoppered with screws,a vice 
being used to make the screw fit perfectly close so 
that none of this valuable liquid may be lost. It 
used to arrive in skins of several thicknesses from 
which the wool had been removed. It has also 
arrived from some parts in bamboo canes, closed 
with gum and with a wrappage of linen cemented 
round. 

The importance of having this valuable metal 
carefully packed was illustrated by a case in-which 
a shipowner sought to recover £200 worth of 
quicksilver from a ship-cleaning contractor. It is 
usual to allow ship-cleaners to retain whitever 
they may find in ships; though valuables are often 
found, the bulk is usually rubbish that is difficult 
to get rid of. In the case referred to, however, 
where a ship had conveyed a consignment of 
mercury and the screws of the iron flasks had not 
fitted well, the cleaner’s findings were too valuable 
for the owner to allow him to keep it. 


' 
TIMBER 

is an impoitant item in our imports, and in 1890 
represented a total value of £18,378,245, nearly 
double the value of our tea imports. Fir alone, 
mainly from Norway, Sweden, Russia, and North 
America, amounted to close on 14 millions sterling, 
leaving about 44 millions to be accounted-der by 
oak, teak, mahogany, and other furniture and hard 
woods, and house-frames and cabinet work. 

The leading port to receive these vast: supplies of 
timber is London, and the leading part of that port 
is the Surrey Commercial Docks, the centre of the 
wood trade of the world. These docks cover an 
area of nearly 400 acres, comprising ten deep-water 
docks, six timber ponds, and over 220 acres of piling 
ground for stowing cargoes. In 1890, the number 
of timber-laden vessels that entered these docks 
was 850, more than half being steamers. Not many 
years ago the timber trade was mainly carried-on 
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in sailing vessels. Thus, in 1878, the proportion 
' of steam vessels was only 10} per cent. ; now it is 
upwards of 70 per cent. 

Among the leading timbers of commerce a front 
place is taken by deal, the produce of the white 
fir, or Norway spruce. This tree, which attains a 
height of from 80 to 100 feet, grows extensively in the 
mountainous districts of Europe, and is especially 
prevalent in Norway. The form in which it comes 
over here is mainly as spars or deals. In preparing 
the deals, which run to 12 feet in length, there are 
of course odd lengths. These odd lengths, when 
not shorter than 5 ft. 6 in., go by the name of short 
ends, and are imported by box-makers and packing- 
case-makers. Lengths shorter than 6 ft. 6 in. are 
imported as firewood, and are sold by the fathom, 
216 cubic feet going to the fathom. This, though 
called firewood, is not now used as such, but in the 
manufacture of small boxes, such as those used for 
packing starch or confectionery in. ‘The ports that 
this kind of timber comes from are Christiania, 
Friedrichstadt, Drontheim, Gothenburg, Riga, and 
St. Petersburg. This kind of wood is used largely 
for scaffolding, panelling, masts, and flooring. The 
deals are sold by the standard, a standard containing 
165 cubic feet. 

The Northern Pine, also called the Danzig fir, 
goes with the preceding to make up the chief 
denizens of the forests of the Scandinavian peninsula 
and Russia. It is shipped from Stettin, Danzig, 
Memel, Riga, Archangel, St. Petersburg, and other 
North Europe ports, in the form of logs, planks 
11 inches wide, deals 9 inches wide, and battens 
7 inches wide. Its quality varies in the different 
regions where it grows, the hardest, for instance, 
coming from the coldest parts. When well seasoned, 
however, it is considered to be almost as durable 
as oak. It is used extensively in the making of 
masts, and, on account of its lightness combined 
with ita stiffness, it is considered the best timber 
for beams, joists, girders, and rafters. 

Teak is a native of different parts of India, of 
Burmah, and of Ceylon, and is exceedingly ex- 
pensive. Its wood, by means of the presence of 
a resinous oil, resists the action of water and the 
attacks of insects. Besides being thus durable, 
it is light and strong and easily worked. In 
carpenters’ work requiring strength and durability 
teak is the wood chosen. It is thus used extensively 
in ship-building and in the permanent way of 
railways—in the shape of beams and keys. It has 
the peculiar quality of protecting iron bolts und 
preventing the iron from oxidising. 

The oak that we import comes from both North 
Europe: and. Nosth- America. None surpass the 
British oak in quality, and are used in inferior work 
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»—some for wheel-carriages, some for staves, and 
the best for ship-building. . 

Acacia occupies extensive tracts in America, 
where it is also called the locust tree, and grows 
to a height of 32 feet. When well seasoned it is 
more durable than the oak, and is used in building, 
in making posts, stakes, and fences. 

The wood of the alder tree, though soft, is of great 
durability in water and when kept continuously wet. 
For this reason it has been extensively cultivated 
in Holland, where it has been highly serviceable for 
piles and sluices. 

Beech is found pretty widely over Europe, and, 
like the alder, is highly durable when kept in water. 
This makes it useful for piles and in ship-building. 
Its hardness also renders it suitable for wooden 
tram-lines, carriage-panels, and tools. 

Cedar is of many different kinds, the commonest 
kinds being the red cedar and the Havannah cedar. 
The former is found in Canada and the States, and 
is used mainly for wardrobes, drawers, and boxes. 
It is not subject to attacks from insects on account 
of its smell, which also protects the contents of boxes 
made of this wood. Bermuda cedar is also used in 
the making of pencils. The Havannah cedar is native 
to Honduras, Jamaica, and Cuba, whence it is ex- 
ported in logs about three or four feet square. It 
enters mostly into the making of cigar-boxes and the 
lining of furniture. 

Lignum Vitae comes chiefly from Central America 
and Jamaica. It is noted for its hardness and 
weight, and, by reason of its cross-grained character, 
cannot be split with the axe. It arrives here in the 
form of billets about three feet long and a foot 
thick. It is used largely by turners in the formation 
of articles necessitating a hard close-grained wood ; 
but mostly for pulleys of ships’ blocks. 

A valuable wood to furniture-makers, by reason 
of its effective appearance, is the bird's-eye maple 
of North America. This is really a diseased 
growth, or excrescence, on the maple tree, which 
grows to a great height, and is one of the most 
handsome in American forests. Its timber, however, 
apart from the bird's-eye growth, has no special 
value. In spring, when the sap begins to flow, it 
is customary in many parts to tap the maple 
trees, the juice thus obtained being subse- 
quently boiled and converted into maple sugar. 
Often in remote settlements this was the source 
of all the sugar enjoyed by the early Canadian 
settlers. 

Lancewood comes from Cuba and Guiana, arriving 
here in the form of poles about 20 feet long and 
6 inches across, It is used in materials requiring 
strength and .elasticity,. such as the shafts of 
vehicles, and the bows of archers. 


GREEK. 


GREEK.—XXII. 
[Continued from p. 175.) 


VERBS IN -w WITH THE PRESENT STEM 
STRENGTHENED (continued). 
VIII. Verbs whose Tenses are formed from different 
Roots, connected only in signification. 

1. alpéw, I take (eg. a city), fut. aipiow, perf. 
fipaxa, 2 aor. efAov, dAciv (‘EA-), aor. pass. 
YpdOny, fut. pass. alpeOfroua ; mid. I choose, 
fut. alpjooua, aor. eiAduny, perf. mid. or pass. 
Fpnuu ; 3 fut. rpfoopa. 

2. Spxouat, J go, I come (the other moods and the 
participles are borrowed from elui—accord- 
ingly &pxopa, Yo, 101, lévar, Yor); imperf. 


hpxéuny (commonly fer or ga); fut. ur, I 


shall go (%iw, I shall come); perf. éaravéa, 
2 aor. FAGov, Subj. {AOw, Opt. fAPotus (or Lore), 
imper. #aGe, inf. €AGety, part. é€rddy, from 
root EAT@-,. 


3. écbiw, I eat, imperf. #obsov, fut. ou, perf. 
d8Sona; (@AI-) 2 aor. Epayor, payeiv, perf. 
mid, or pass. €378eope:, aor. pass. #8da0ny. 


4, dpdw, I see, I behold, imperf. édpwr, perf. 
édpaxa; (OM-) fut. epoxa:; mid. or pass. 
dpdouat, dpauar, perf. mid. or pass. ddpaua 
or dupa, dpa, etc., inf. dp0a:; (1A-) 2 aor. 
el8ov, Bw, 18orut, ide, iSeiv, dy ; 2 perf. olda, I 
know; aor. mid. eiSduny, iSéaGas, l30d, also lou, 
behold! lo! (Lat. ecce!), aor. pass. &pOny, 
OPO Fra, fut. dPOry}coua 

5. rpéxw, I run; (APAM-) fut. 3payotua:, 2 aor. 
Epauoy, pert. Se3pdunnxa, perf. pass. in com- 
pounds 8e8pdunuai. 


6. odpe, J bear, (O1-) fut. ofow ; (ENEIK-), 2 aor. 
Fveyxoy (less often qveyna), -es, -¢, opt. evdy- 
Kam, -ece, and -ous, -ot, inf. dveyxety, part. 
dveyxay, imper. Fveyne, -érw and -dro, etc., 
(ENEK-) perf. évfvoxa, perf. mid. or pass. 
dvhveypas (-ykal, -yera: or évhverat), aor. mid. 
jveyxduny, dvéyxat, -doOat, -duevos, aor. pass. 
dvdxOny, dvexSijvar; fut. dvex@fhoouai, less 
often olc@hoomas. 


7. onul, I say, imperf. nv, (EM-) 2 aor. elroy 
(more seldom elwa), ela, elroius, elwe, -dte 
and -drew, -eroy and -aroy, -drwy and -drwy», 
-are (comp. xpéceine), elweiv, elamdéy ; from the 
epic pres. e%pw, fut. dpa, perf. efpnea, perf. 
mid. or pass. efpnuai, 8 fut. elphooua:. From 
PE-, aor pass, dpphOny, pnbiivar, pyGels, fut. 
pass. jy@fhoous. Middle (only in compounds), 
fut. dwepodua:, and 1 aor. dwelracda:, to doubt, 
to deny, a8 dwamreiy. . 
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EXERCISE 128. 
Translate into English :— 
1, Kal Bpadis eBovdos efAe rayby AvBpa Bidney, 
2. Ol AOnvaio: CeusrroxAda orparyydy elrorro dy Te 
Tlepowxg wodduy. 3. "Odvoceds wxpds 7d phye Bouse 


Alou Rader. 4. *Hy dy poipay fans, rabrny odpe cad 
Bh dyavderes, 5. Mh wloreve rdxiora, wply darpaxdes 


wépas Uy. 6. Mh rotre BAddys, ef vedrepos Adve, 
GAA’ el ppovoiyray Tols Adyous dvBpay dpS. 7. MévOes 
metplws robs dwxo8ardrras glaous, ob yap TeOrhnaciy, 
GAAA Thy abrhy Bor, hy waow drAOeivy dori aydyen, 
mpoeAnav0aoty. 

EXERCISE 124, 

Translate into Greek :— 

1. The Athenians took many soldiers. 2. The 
city chose Epaminondas general. 3. Themistocles 
was chosen general by the Athenians. 4. Come, 
O friend. 5. O dear friends, come hither. 6, If 
thou art hungry, thou wilt eat with pleasure, 7. 
The boy has eaten all he had. 


VERBS IN -MI. 


We now pass on to the second great class of 
verbs—the verbs in -u:, as they are called. The 
chief peculiarity of these verbs is that in the pre- 
sent, the imperfect, and in some cases in the second 
aorist active and middle also, take special person- 
endings different from those of the conjugation in 
-w, and in the indicative of the other tenses want 
the mood-vowel. The formation of all the other 
tenses, with a few exceptions, coincides with the 
formation of the verbs in -w. 

Several verbs in -4: which have a monosyllabic 
stem take in the present and imperfect a reduplica- 
tion—i.e., when the stem begins with a single con- 
sonant or a mute and a liquid, the first consonant of 
the stem is repeated with :; or if the stem begins 
with or, rr, or an aspirated vowel, an aspirated « 
precedes the stem: as— 


AO- 3!-8w-mas, J give. 
XTA- t-orn-us, I place. ‘E- 


XPA- «l-xpneps, T lend. 
tn-pt, J send. 


DIVISION OF VERBS IN -ju, 
The verbs in -uz are divided into two chief 
classes :— 


(1) Such as append the person-endings’ imme- 
diately to the stem-vowels, The stem of this 
class ends— 


in a, as f-orn-m, I place ; stem 3TA-. 
o @y 99 vi-On-p1, I set ; » @E-. 

1 0, 5, S8l-Bee-us, I give; » 40-. 

1» by 9 lps, J shall go; » ‘Is 


(2) Those to whose stem the syllable v0 or vi is 
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appended, and which receive the person-endings at 
the end of this syllable. The stem of the verbs of 
this class ends— 


(a) In one of the three vowels a, ¢, 0, and takes 
wv: a&— 


a oxeBd-vvu-yi, DT soatter ; stem ZKEAA-. 


e- xopé-vyu-ms, L satig’y ; »  KOPE-. 
o- orpe-vyu-ms, Lepreadvut (strew); ,, ZTPO-. 
(>) In a consonant, and takes vi :— 

In a mute, as Selx-vi-us, J show; stem AEIK-. 
In a liquid, as 8u-vi-us, J swear ; » OM-. 


Of this second class, only the verb oBé-vvi-yu (SBE-), 
I extinguish, forms the second aorist. 
(1) THE FIRST CLASS OF THE VERBS IN = pile 


In the active, the following are the terminations 
which mark the persons :— 


(1) Person-endings of the Indicative Present, 


Sing. 1. =e as Lorne. 
2. -s is t-oTn-s. 
3. -o1(v) FA t-orn-o1. 

Dual. 2. -rov - t-ord-rov. 
3. -rov ie l-ora&-rToyv. 

Plur. 1. -wev ” t-ord-yey. 
2. -re es l-ora-re. 


3. [-vri, vor(v)] ,, 


The termination of the third person plural, -v«, 
was changed into -do., and then contracted with 
the foregoing stem-vowel of the verb. The Attic 
dialect, however, admits the contraction only in 
the stems which end in ag thus, while from 7-cra-ver 
was formed i-ocrac:i— 


[t-ord-vri, t-ord-vor(y) ]. 


rl-Ge-vo1 became ti-deior ; Attic 7:-0¢-aci, 
8i-8o-ver oe &i-Sovci ; » —- Ot-Bd=-dars. 
Belx-vu-vaot —, Sele-vuct; » © Oetk-vv-aot. 


(2) Person-endings of the Indicative Imperfect and 


Second Aorist. 
Sing. 1. -». Imperf. f-orn-» é-rf-Ony. 
2. -s. Lorn-s é-rl-Ons. 
3. — t-orn é-7[-6y. 
Dual, 2. -rov. 2 Aor. &-orn-rov &-Oe-rov. 
3. -rnp. é-orh-rnv é-6é-rny. 
Plur, 1. -pev. E-orn-mey —s-&-Oe- per. 
2. -Te. ¥-o7rn-Te &-Ge-Te. 
3. -cay. f-orn-cav —-&-Be-way. 


In the dual and plural of the optative imperfect 
the y is commonly dropped, and the termination of 
the third person plural, -yca», is usually shortened 
into -er': as— 

riOal-nuey == TiBelpev. . 
7T10el-notky =r Beier: 


leral-nre == loraire. ' 
8:80l-noay == B8eicy. 
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In the optative second aorist of the verbs fornu, 
7lOnus, 88wps, on the contrary, the shortened forms 
are very rare, except the third person plural. 


Person-endings of the Imperative Present and 


Seound Aorist. 

8. 2. -6. (tora-&) (rl-Be-r:) (Bl-Bo-62). 

3. -Tw. l-ord-Tmw 71-0€-Tw 81-86-70, 
D, 2. -royv. t-o7Ta-Toy 7l-Be-roy 3i-80-roy. 

3. -Twy. leord-ray Ti-Od-rav  81-Bd-Teev. 
P. 2. -re. !-ora-Te T1-Oe-rTe 3i-8o-re, 

3. -reoay. l-ord-rewcay T1-0é-tTwcay 3:-36-rwcav. 

or i-ord-yroy ri-0€-yrwy = B-Bd-v re. 


The second person singular imperative present. 
throws away the ending -@, and in compensation 
the short characteristic vowel is lengthened—that 
is,a is changed into 7, € into e, o into ov, and & 
into 6: thus— 


t-cra-6@. becomes’ f-arn. 
31-30-04 ms 3i-8ou. 
Ti-Oe-T4 i. vl-Oes. 
Selk-vi-O1 - Seln-vu. 


The ending -@ in the present is preserved in only 
very few verbs, In the second aorist of ri@nus, Inu, 
and 8{3eu., the ending -é: has been softened into o: 
thus, @e-r. becomes Oés; €-6: = és, 86-6: == 86s. In 
the second aorist of fornu:, however, the termination 
-6; remains: thus, orj-6:. 

The termination of the infinitive in the present 
and second aorist is -va. This syllable is in the 
present added to the short characteristic vowel, 
but in the second aorist is lengthened, as « into n, 
e into e:, and o into ov. 


7T1-Oe-var. 8t-8d-var. Sesx-vv-vos. 


Sov-vas. 


Present. l-ord-vaz. 


2 Aor. o7fj-var. Oet-vas. 


The terminations of the participle in the present 
and second aorist are -yrs, -yraa, and -yr, which 
unite with the characteristic vowel according to 
the ordinary rules :— 


i-cra-yrs=i-ords, i-oraca, -ords. ods, orica, ordy. 
Tt-Oe-vrs = Ti-Oels, Ti-Oeioa, ri-Gév. Oels, Oeioa, Oy. 
3:-80-yrs == 8:80vs, -ovca, -dy. Sous, 800ca, Sdy. 
Sein-vu-vrs = decn-vus, -6oa, -by. 


The person-endings of the middle voice coincide 
with those of the verbs in -w, only that in the second 
person singular indicative and imperative of the 
present and imperfect they retain -ca: and -oo in 
their full forms (yet éxlorw, halorw; Bure, hBdve ; 
aplw, éxplw, are the regular forms of good prose). 


FORMATION OF THE TENSES. 


In the tense-formation of the entire active, as 
well as of the middle future and first aorist, the 
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short characteyistic vowel is lengthened—a into », 
¢ into # and into e (in the perfect active of riéyuc 
and fn), also o into w#; but is retained in the other 
tenses of the middle and in all the tenses of the 
passive excepting the perfect and pluperfect of 
a7lOyu: and tu, which receive the e: of the perfect 
active (rdédexa, réOeuua:; ela, efuas). 

The first aorist active and middle of rl@nui, Inu, 
and 88: have for their tense-characteristic not o 
but «:— 

¥-On-n-a, Few-a, &-3e-K-a. 


The forms of the first aorist active (f0qxa, ha, 
and &%&w«xa), however, are used only in the indicative, 
and especially in the singular; in the other persons 
commonly, and always in the other moods and the 
participle, the forms of the second aorist are em- 
ployed. So instead of the forms of the first aorist 
middle of rl@nus, Input, and Bleu, those of the second 
aorist middle are used. On the contrary, the in- 
dicative forms of the singular second aorist of 
+TlOnur, Tur, and 88am: (€6-nv, hy, and &8wy) are 
not to be employed. 

The verb fornu: forms the first aorist active 
and middle like the verbs in -w, with the tense- 
characteristic o, as &orn-o-a, e-orn-o-duny. The 
second aorist middle éorduny is never used. Some 
other verbs, however, have the form, as érrduny, 
éxpiduny. 

The second aorist passive and the second future 
passive are wanting in these verbs; also the third 
future, except in fornu:—éorhte, or dorhtopa. 

In regard to the signification of Yornu:, observe 
that the present, imperfect, future, and first aorist 
active have the transitive import of to place. The 
second aorist, the perfect, and the pluperfect active, 
and the third future, on the contrary, have a reflex 
or intransitive meaning—to place oneself, or to stand. 


(2) THE SECOND CLASS OF THE VERBS IN -jut. 


The tense-formation of the second class of the 
verbs in -ws presents no difficulty. After cutting 
off the termination -yyvu: and -yyu, add the tense- 
forms to the stem. The verbs in -o which lengthen 
this o into « in the present, retain the w in all the 
tenses, as orpd-vvt-pui, pid-vvi-mt, ddb-vvb-m1, XO-vVd-p8 | 
future erpé-cw, pb-o'w, &b-ow, yd-ow, and 80 on. 

But the verbs whose stem ends in a liquid take 
for the formation of some tenses a theme ending in 
@ vowel, a8 Su-vi-ui, aorist Su-0-ca, from the theme 
OMOQ. The second aorist and second future passive 
are found in only a few verbs, as (ed-y-vu-mi, 2 aor. 


pass. e(oyny, 2 fut. pass. Cryhoroma. 
REMABKS ON THE MODELS. 
In the dual and plural of the indicative, and in 


the other moods and the participle, for the first 
aorist active, the second aorist active is used. 

Instead of the forms ¢-6y-«d-uny, ¢-Be-nd-pyy, 
first aorist indicative middle, the Attic forms are 
used, 


The perfect and pluperfect, fornxa, éorhen (but 
not eiorinn), form the dual and the plural imme- 
diately from the stem, as perf. é-ord-roy, ¢-ord-pey, 
é-ord-re, é-cra-oi(v); pluperf. g-crd-rey, é-crd-rny, 
é-o7rd-uer, &-o7rd-re, §-ord-cay ; instead of iornadvat, 
éordya: is usually employed. The participle rans 
éords, -dca, -ds, gen. -wros, -dons, a8 well as dorycds, 
-via, -ds, gen. -déros, -vias. With éeraroy compare 
TévrAauev (TAA-), and rdOvaner, réOvare, TeOvaai(y), 
inf, reOvdvat, from 7éOynxa, Ovhoxw (QNA-). 


KEY TO EXERCISES. 


Ex. 118.—1. The expedition will sail to-morrow. 2 A north 
wind blew against the expedition. 8. In the sea-fight in the 
Crisean gulf the Peloponnesians slew as many of the Athenians 
as did not escape them by swiinming. 4. When the enemy 
approach the city, the soldiers will snatch up their arms and 
run to the gates. 5. Human affairs have often been bewatled 
by many wise men who thought that life was a state of punish- 
ment, 6, Who would not weep for a friend in misfortune? 7. 
The citizens hoped that they would escape the enemy. 8. The 
children will play at ball. 9. Our age has now disturbed faith. 
10. The enemy put to confusion the ranks of the Greeks. 


Ex 114.—1 ‘H otparia éfdmAqvoey. 2. ‘H orparia dxwhev- 
cera. 8. ‘O dvenos Boppas évdvrios ry orpariqg mvet. 4, dvres 
Ot dvepor dvavrio tH oTparig éxvevcay. 5. Oi orparcera: fAwuray 
OGevcer Oar mpos tas widas. 6. Tovs aruxeis xAaiag. 7. Tobg 
aruxeis eAavoess. 8. Oi wodrcucor devfotvra. 9. Maso dpcAcw 
wafer. 10. 'Aya0vi waigovorw apa owovddgerres. 11. Ol woAdusor 
Tas Trev orpatiwrwy rdfers ovyxevoovew. 12. ‘H wédse bed tier 
wodchiav karaxdxavrar, 18. Oi orparwmras yyovyras rove wode- 
plous Thy woALy Karaxavoety, 


Ex. 115.—1. Many evil things have befallen the soldiers in 
the expedition 2 By associating with wise men thou thyself 
also shalt turn ont wise. 8 Lycurgus banished costliness from 
Sparta. 4. Many who have drunk together once become friends. 
5. The drunkard is the slave of drink (lit. of having drunk). 6. 
I will not drink up the wine. 7. May the gods punish the evil- 
doers. 8. The citizens outstripped the enemy in their flight to 
the city. 9. The hare was bitten by the dog 10. You will not 
arrive at the summit without toil. 11. The women put on 
beautiful garments, 12, The wine was drunk up by the soldiers. 
18. The friend promised to come to me. 


Ex. 116.—1. ‘H yusy §urdoxero cada indra. 2. ‘H yurn 
duddtera: xara ipdria, 8. Ol didor bwiexovre dpiferGa:. 4. ‘O 
orparnyos Tove wodapious ébOacey eis Thy wédy EADS. 5. Oi 
Gz0i ros xaxovpyovs dworivovow. 6. TIoAAoi ida cuvdmvoy. 
7. Siroe oupwivovres éxOpor yiyvorra:, 8. ITeAAd xaxd roi duoic 
waici ouveBn dvOdbe dpxoudvors. 9. Tov xaxetpyov éxeivoy 'AwdA- 
Awy éworiovas, 


Ex. 117.—1. Let not the evil man think that he will escape 
notice for ever. 2. If you have done justly, you will have God 
as your ally. 8. It is right to learn letters, and, having learnt, 
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to havo wisdom. 4. The king did not perccive the plot against 
himself. &. The Persians were hateful to the Greeks. 6. Philip 
himself used to declare that he had increased his own realm 
anore by the aid of gold than arms. 7. The soldiers slept a 
short time. 8. Directly the horses smelt the camels they fled 
away. 9. Do not think that you have been forgotten if you 
have forsworn yourself toGod. 10. It is good not to err against 
one’s friends, 11, He is happy who has gained a noble friend. 


Ex. 118.—1. ‘O BagsAeds ris mpds davrdy emiBovAns aigddverac. 
2. Tis ody nudprycev; 8. Ova dare copar dis dy Ty avTy apyap- 
wTévav. 4. ‘O wovnpos roig ayadots awexGdvera:. 6. Tlownpds dv 
OU Ajons dia TdAovs. 6. Oi adeAdor pabdvres voir éxovo.w. 7. 
Oi aya@oi ayabay revgovra. 8. Oi dvdpesxardsapGov. 9. Bpaxby 
xpovor xard8apOov. 10 Tevvaiwy didwy rerixyxa, 11. MavOave 
aruxiav dépev, 12. Kaxby épyov mparrey EAdafev. 18. "EAmigoues 
Ajoery wownpoi ovres. 


+ Ex, 119.—1. You will find few men who are faithful com- 
panions in trouble. 2. It is fated for all men todie. 8. We 
bvewail the dead. 4, Men remember with pleasure ancient decds. 
& You cannot find a man who is completely (in every respect) 
happy. 6. The noble man wishes to live honourably or die 
honourably. 7%. If you have suffered terrible things through 
your wickedness, do not at all attribute to the gods what thus 
befalls you (lit. your fate of these things). 8. If any one who is 
old praya for life, he deserves to live on into many decades of 
years. 


Ex, 120.—1. Ovéddva dratpoy mordy ev xadewois wpdypacw 
eUpyxa, 2, Xoi pdpoimudy dorw aroOavey, 8. TlevOw Trav euov 
wardpa rov TeOenxdra. 4. TlevPijcovow roy orparryyoy roy TeOvn- 
«dra. 5. ‘Hédwe ray wddac yevvatay udurnua. 6. Ovddva wavra 
bABustarov ebpoy, 7. BovAopat 7 xadws Cn f eadws TeOunxdvat. 
8 MloAAd meioes d:a Tov coy ératpov. 9. Avvaroy tore WOAAG 
dfevpioney, ddA’ ov wdvra. 10, Ovdd of codoi Biov dAuroy 
efeupinecay, 


Ex. 121.—1. The soldiers will defend themselves against the 
enemy. 2. Do not be vexed when blamed for your faults. 8. 
The shepherd will feed the flock of goats on the mountaina. 
4. The soldiers wished tu march against the enemy, 5. The 
soldiers will be in want of provisions in the enemy’s country. 
6. He {a not the rich man who has much, but he who wants 
little. 7%. Pollux did not wish to be even a god by himself, but 
zireferred rather to be a demigod with Ins brother. 8. The 
barbarians being pursued by the Greeks were driven into the 
river. 


Ex. 122.—1. "H Aeia dveuiOy. 2 News thy Aciav. 8, ‘H 
weds Tipmpryoe. Tovs woAeuious. 4.°R wat, uy dxOaenTe Umip 
oy es dAeyxduevos. 5. "Ayaboi waides obn dxSovrat iwip 
dy qudpravoy Acyxsuevar, 6. Erparevcouar emi ras 'AOjvas. 
7. “Ogover wlpwr. 8. ‘'H puxh ais oipavoy avarnjcera. 9. 
"Ayeboi és’ dyatye xaipovaew. 10, Toig erparusrace émernseiwy 
Bei, 11. "Ayadds riov mai8er dmipednoerat, aya@o. 82 raises Tw 
voxdwy drimeArjorovrat. 
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ABANDONMENT.—In marine insurance, the act 
of relinquishing to the insurer all interest in a 
damaged ship or cargo, in order to claim for the 
entire amount insured. 
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ABBREVIATIONS.—The customary contractions 


are:— 
@- - -- at. Inst.- - - Instant—present 
Ajo - - - Account. inonth. 
A.D.- - + Auno Domini. Int. - + - Interest. 
AM. - - Antemeridiem— Inv. - - - Invoice, 

before noon. Ji, - - - Journal, 
amt, - - - smount. LjC.- - + Letter of Credit. 
Amt. Inot, Amount brought ¢¢d.. - Pounds, shik 

forwd. forward. lings, pence. 

Amt, carrd, Amount carfied Jed - . . ; 

Jorwil. forward. Messrs. - - Messieurr — 
A.P.- - - Lant Year. gentlemen, 
Beo. - + - Banco. Mdse. - + Merchandise. 
Bho - - - Bank. mid. - - - months after 
BI - - - Billof Lading, date. 

B/P.- - + Bill payavle. mim -~ + + made merchant- 
Bi, + - - Bill receivable, able. 
C.B. - - - Cash Book, mo, « + + month. 
Commn - Commission. m/s. - - + months after 
Co, - - - Company. sight, 
Cr. - - - Creditor. M.S,- - - Manuscript. 
cwt.qrs.lb hundredweight, wn. - - Nota bene — 
quarters, Mark well. 
pounds. N.D.- - - North Britain. 
Cy. - - + Currency. O/ac.- - - Old Account. 
D.B.- - + Day Book. o/a. - - += onaccount of. 
djd, - - > daysafterdute. ». . . - percent. 
Dis, - - - Discount. oz, dwts,, ounces, penny- 
doz, - - - dozen, grs. weights, grains. 
df. - - - draft. Y- - - - per. 
Dr. - - - Debtor. Pic. - - + Price Current. 
djs, - - - days after sight. ple. - - + percent, 
E.E.- - - Errors excepted. pm. - - post meridien— 
£,40.L, - Errors and omus- after noon. 
sionsexcepted. prm,- - - Premium. 
Fz. - - - Exchange. Prox. - - Proximo— next 
dad.- - - Examined, month, 
Jo. - - - folio, Uit, - - - Ultimo— last 
+.0.B. - - Free on board month, 
F.P.A.- - Freeofparticular yj, . . - namely. 
avelayc, 


ABSTRACT.—An abridgment or epitome of an 
entire deed, document, or book. 

ACCEPTING A BILL.—The writing, by the person 
on whom it is drawn (called the ACCEPTOR), of his 
name across the Bill. By this he undertakes to 
pay it when due. 

ACCOMMODATION BILL.—A bill of exchange 
accepted by an individual for the convenience of 
the drawer or indorser, with whom it rests to take 
it up at maturity. 

Account (4A/c.).—A statement of the sums due 
by one person to another, either for goods, or 
originating out of any mutual transactions. 

ACCOUNT CURRENT.—A statement of trans- 
actions between two or more parties during a 
certain period, drawn out in the order of their 
dates, and in Dr. and Cr. form. 

ACCOUNT SALES.—An account rendered to a 
merchant by his agent. showing the weights or 
quantities of each parcel of goods sold, with the 
prices obtained, and the net result after deducting 
all expenses attending the sale, 
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ACCOUNTANS,—A person skilled in accounts. 
The official in charge of the accounts of a business 
is termed an accountant. 

ACQUITTANCE. — A discharge in writing for 
money, debt, or liability. 

Actuary.—The officer of an Assurance Com- 
pany, whose duty it is to make the computations 
required in the business, and to advise on all 
questions pertaining to the statistics and finance of 
assurance. Also applied to similar officers in other 
businesses. 

ADJUSTMENT.—In marine insurance, the settle- 
ment of a loss incurred by the insured. 

ADJUSTMENT OF AN ACCOUNT.—Agreeing or 
settling the particulars. 

AD VALOREM DvuTy.—Duty levied on the value 
and not on the quantity or weight of articles. 

ADVANCE.—Money paid on account of goods to 
be delivered or work to be done. 

ADVENTURE.—A speculation. 

ADVICE—ADVICES.—Information by letter; com- 
mercial reports and intelligence conveyed by letter. 

AFFIDAVIT.—A declaration in writing upon oath. 

AGENDA.—A memorandum book. 

AGENT.—A person authorised to transact busi- 
ness for another, who is called the prencipal. 

AG@io.—The difference between the real and 
nominal value of money, or of paper currency and 
specie. 

ANNUITY.—A periodical or yearly payment. 

ANNUITIES.—( Certain— Deferred — Contingent— 
Reversionary.)—Annuities Certain are annual pay- 
ments for fixed terms of years, commencing im- 
mediately. Deferred Annuitves are annual pay- 
ments for fixed terms of years, commencing at the 
expiration of a period agreed upon. If either of 
these two descriptions of annuities depends upon 
the existence of one or more lives, they are termed 
Life Annuities. Contingent Annuities are payable 
only in the event of some contingency happening, 
as the death of a person: they are also termed 
Heversionary Annuities. 

APPRAISE.—To set a price upon, or to make an 
estimate of the value of anything. The act of 
appraising is known as making an APPRAISEMENT, 
and the person doing so is called an APPRAISER. 

ARBITRATION. —The adjustment of disputed 
matters by the decision of one or more neutral 
persons (who are called ARBITRATORS), chosen by 
consent of those concerned. 

ARBITRATION OF EXCHANGES.—A computation 
of the proportional rate between two places, 
through intermediate places, for the purpose of 
ascertaining whether direct or indirect drafts and 
remittances are the most advantageous. When 
one intermediate place only is concerned, it is 
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termed simple arbitration; when more, compound 
arbitration. 

ARTICLES OF ASSOCIATION.—A deed containing 
the terms of agreement made by a number of 
persons forming a trading firm or joining in a 
speculation. 

ASSETS.—A general term for cash, property, and 
dependencies, 1n contradistinction to liabilities, 

ASSIGNEE.—One to whom an assignment is made. 

ASSIGNMENT.—The act of appointing another to 
exercise control over certain property. 

ASSURANCE (LIFE).—A system by which public 
companies engage to pay to the person contracting 
with them a certain sum at the death of a nominee, 
in consideration of certain cash payments called 
premiums, agreed upon by the parties concerned. 
(See Insurance.) 

ATTACHMENT.—A notice prohibiting the sale or 
disposal of the goods of any debtor in the hands of 
a third party, until notice shall have been given of 
the settlement of all claims against the owner. 
(See Garnishment.) 

ATTORNEY (POWER OF).—A document granting 
to others the power to sign and act for the granter 
either in special cases or unreservedly. (See 
Procuration.) 

ATTORNEY (WARRANT OF).—See Warrant of 
Attorney. 

AUCTION.—A public sale of property to the 
highest bidder. 

AUDIT. — An examination of accounts and 
vouchers by authorised persons known as 
AUDITORS. 

AVERAGE.—(General— Particular.)—In marine 
insurance General Arerage is a proportionate oon- 
tribution levied on the owners or insurers of a ship 
or its cargo according to value, when part of the 
cargo or ship has been sacrificed for the preserva- 
tion of the remainder. Particular Arerage is so 
called in contradistinction to General Arerage. In 
this case the loss is totally borne by the owner or 
insurer. 

AVERAGE-STATER.—A person employed by the 
insured to prepare statements of averages prepar- 
atory to their adjustment with the insurers. These 
statements, which are paid for by the insurers, are 
often of an intricate character. 

AWARD.—The decision in a case of arbitration. 

BACKWARDATION. — A consideration paid to 
purchasers for an extension of time by speculators 
on the Stock Exchange unable to supply the stock 
or shares they have contracted to deliver. 

BaiL.—To release a person or goods on recetpt 
of security for their reappearance. The person 
giving the security is termed a BAILEE, and the 
document he signs is called a Bait-Bonp. 
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BAILMENT.—A delivery of goods in trust, on the 
understanding that they shall be re-delivered as 
soon as the time or purpose for which they were 
bailed shall have elapsed or been accomplished. 

BALANOE.—In accounts, the difference required 
to equalise both Dr. and Cr. sides. 

BALANCE OF TRADE.—The difference in value 
between the aggregate amount of a country’s ex- 
ports and imports. 

BALANCE SHEET.—A statement of the assets 
and liabilities of any trading concern. 

-BALB.—A pack or parcel of merchandise bound 
up in a wrapper of paper, canvas, or any similar 
stuff. 

Banoo.—A Continental term for bank money, 
which frequently differs from the current money. 

BANK —(Private—Joint-Stock.)\—An _ establish- 
ment for the custody and issue of money. Private 
Banks are composed of one or more influential men 
with large capital, whose fortunes and positions in 
society are security for the sums placed in their 
care. Joint-Stock Banks are composed of numerous 
members, who together contribute a large amount 
of capital for the conduct of a banking business. 
Unless his liability be limited by the charter or 
deed of association under which the company is 
organised, the entire fortune of each member is 
security to the depositor. (See also Banker.) 

BANK BILL.—A promissory note or bill of ex- 
change issued by a bank, and payable at some 
future date. 

BANK CHARTER.—A charter of incorporation 
granted to the Corporation of the Bank of England. 
The first was granted to Mr. William Paterson (the 
projector of the Bank of England), on the 27th of 
July, 1694, for three years, and this has been 
renewed, with modifications, from time to time 
since—the last renewal being in 1844. The Bank 
transacts the financial business of the Government 
at a small percentage, and has the sole right of 
issuing Bank Notes for a distance of sixty-five 
miles round London. These notes, though but 
promises to pay, are a legal tender, and are issued 
against a sum of about fifteen millions sterling lent 
to the Government under the Charter, together 
with the amount of bullion in reserve. What is 
generally known as a Suspensiun of the Bank Char- 
ter is a suspension of bullion payments by the Bank 
for these notes, relieving for a time the Bank of 
England of the obligation to pay these notes in 
gold, and yet keeping them a legal tender. It 
amounts, in fact, to an Act of Indemnity to the 
Corporation of the Bank of England against any 
loss they might sustain by iseuing their “ promises 
to pay,” or notes against private securities whose 
value might.depteciate. It is only done to allay a 
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panic, or a great demand for gold dn the money 
market. 

BANK CREDIT.—A credit by which a bank, on 
receipt of proper security, allows a person to draw 
on them to an agreed extent. 

BANKER.—A licensed dealer in money, whe 
grants loans, discounts bills, and receives deposits 
at interest ; he also acts as an agent for the pay- 
ments and receipts of others and facilitates the 
remittance of money from place to place. 

BANK NOTE.—A promissory note, payable on 
demand, issued by a banking company. 

BANKRUPT.—One who from inability to pay all 
his debts in full is compelled to close his business, 
and to put his affairs in the hands of his creditors 
or assignees for settlement. 

BANKRUPT’S CERTIFICATE.—A document granted 
by the Court of Bankruptcy, after examination of 
the bankrupt, and investigation of his affairs. It 
is the practice to allow first, second, and third class 
certificates, according to the merits of each parti- 
cular case. In extreme cases, a certificate is 
altogether refused, when the parties are termed 
uncertijicated bankrupts. A bankrupt is discharged 
by the certificate from all previous obligations. 
Under the new Bankruptcy Act, no protection is 
granted to the bankrupt unless or until he pays ten 
shillings in the pound. 

BANKRUPTCY CouRT.—A court established to 
inquire into the cause of a bankrupt’s failure, and 
to regulate the administration of his effects. 

BARRATRY.—Any act committed by the master 
or crew of a vessel by which the owner or insurer 
is defrauded. 

BARTER.—The exchange of one kind of com- 
modity for another without the aid of money. 

BEAR.—A speculator on the Stock Exchange who 
contracts to deliver stock or shares which he does 
not possess, at a certain price and at a future fixed 
period: his expectation being that a fal in the 
market quotations will allow him to buy them at a 
lower rate, previous to the arrival of the day 
appointed for settling. (See Bull.) 

BILL OF Entry.—A schedule of goods entered 
at the Custom House. 

BILL—BILL OF EXCHANGE.—A written order 
from one person to another to pay a third party, 
or anyone whom that third party may appoint, a 
certain sum of money. 

BILL OF HBALTH.—A certificate granted by 
properly authorised persons of the state of health 
of the crew of a vessel, and of the port which it 
leaves. 

BILL oF LApDING (3/Z.).—The master's acknow- 
ledgment of goods received on board a ship, and 
ageeement as to their delivery, freight, etc. They 


are usually gramted in sets of three—one to be sent 
by the shipper to the consignee, the second to be 
sent to the same party by an after post (in case of 
loss of the first), and the third to be kept by the 
shipper in the event of any claim arising against 
the insurers through loss or damage. 

» BILL PAYABLE (3/P.).—A promise to pay money 
at a future date. 

BILL OF PARCELS.—A bill or specification of 
goods sold. The term is falling into disuse— 
invoice, account, or bill being generally adopted in 
its place. 

BILL RECEIVABLE (B/R).—A promise by a 
second party to pay the owner a certain sum of 
money at a future date. 

BILL OF SALE.—A contract conveying to others 
any specified interest or right a person has in 
goods, chattels, ships, etc. 

BILL OF S1GHT.—A form of entry at the Custom 
House when the importer or consignee of goods is 
ignorant of their exact description or quantity ; it 
allows them to be landed for sighting or inspection, 
that he may be enabled to make a perfect entry for 
them. 

BILL oF StToRE.—A licence from the Custom 
House authorities, granting permission for ships’ 
stores to pass free of duty; also permitting the re- 
importation of goods legally exported from the 
United Kingdom. 

BLACK List.—A name given to printed lists 
(privately circulated among subscribers) of bank- 
rupts, bills of sale, and other matters concerning 
the commercial standing of individuals and firms. 

BoARD.—The directors or managers of a depart- 
ment of the State, public institution, or company, 
in their collective capacity. 

Bond Fips.—JIn good faith. An expression used 
to imply that anything is done without fraud or 
deceit. 

BonpD.—A written instrument by which a person 
binds himself to pay money ata certain time or 
under certain circumstances. 

BoNDED Goops.—Goods in bond are those liable 
to duty, and stored in certain licensed or bonded 
warehouses, after bond has been given on behalf of 
the owners of the goods for the payment of such 
duty on their removal for home consumption. 

Bonus.—An extra dividend to the shareholders 
of public companies; also applied as a term to 
periodical additions made to policies of life assur- 
ance consequent upon the general profits of the 
company assuring. 

Book Dests.—Amounts standing in the books 
of traders as due to them. They are generally 
classed as good, doubtful, and bad. 

BotTtomRy.—The mortgage of a ship by her 
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master or owners for the purpose of obtaining 
means to effect repairs, or to procure any requisite 
for the ship. The lender takes the risk of the loss 
of the ship, and it rests with him to insure it; but 
at the end of the voyage the loan is repayable with 
the agreed amount of interest. A bond is usually 
given for the money so obtained, which is termed 
a Bottumry Bond. When a loan is procured on the 
cargo, which may be sold or exchanged during the 
voyage, the borrower's personal responsibility be- 
comes the chief security, and is termed Respon- 
dentia. 

BOUGHT AND Soup Notgs.—See Brokers’ Cim- 
tracts. 

BountTy.—A premium for the encouragement of 
a particular branch of industry. 

BROCAGE, OR BROKAGE.—A commission gained 
by transacting business for others, mostly used 
when the transaction has been illegal or of a mean 
description. 

BROKERAGE.—The percentage or commission 
charged by a broker for negotiating any business. 

BrokeERs.—Persons engaged to transact busi- 
ness, or make bargains for others. The principal 
are— Produce Brokers, Bill Brokers, Stock Brokers, 
Ship Brokers, and Insurance Brokers. 

BROKERS’ CONTRACTS.—Notes signed by brokers 
and forwarded to their principals immediately on 
the completion of purchases or sales; they describe 
the goods, and the conditions under which they 
are sold. These are also called Bought and Sold 
Notes. 

BuLu.—A speculator on the Stock Exchange, 
who contracts to take stock or shares (which he 
has no intention of paying for) at a future fixed 
period, and at a certain price, his expectation being 
that a rise in their market quotations will enable 
him to sell at a higher rate previous to the arrival 
of the day for settling. (See Bear.) 

BULLION is properly uncoined gold or silver, 
though the term is often used to denote those 
metals both in a coined and uncoined state. 

CALL.—A demand for money on account of or 
due on shares in public companies. 

CAMBIST.—A person skilled in the exchanging 
of money of various countries; aleo a name given 
to a book in which is given the equivalent in one 
country of the money, weights, measures, etc., of 
other countries. 

CANCEL (To).—To cross and deface a bill or 
bond of any description, by which act it becomes 
of no effect. 

CAPITAL.—The original sum of money embarked 
in a business or public company, as it may stand 
affected by subsequent gains or losses. 

CaPrias AD Satisracinnpum (or Cy. &.).—-A 
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writ commanding the defendant in an action at 
law to be arrested and kept till his debt be paid. 

CanGo.—The goods and merchandise contained 
in a vessel, The person whose duty in the ship it 
is to look after the cargo is called the supercargo. 

Cash AccouNT.—An account in which nothing 
but cash transactions are recorded. 

CHAMBERS OF COMMERCE.—Local associations 
of commercial men, formed for the purpose of 
regulating and protecting their general interests. 

CHARTER.—A grant from the Crown conferring 
privileges upon public compantes, corporations, and 
institutions upon certain conditions. 

CHARTER PARTY —An agreement with the owner 
or master of a vessel, hiring it either fdr a fixed 
period, a voyage, or a number of voyages. 

CHEQUE OR DraFrt.—An order to a banker to 
pay the bearer, or a party named on the order, a 
certain named sum of money. 


SPANISH.—XII. 


(Continued from p. 188.) 


THE TENSES OF THE SUBJUNCTIVE MOOD. 


THERE are in Spanish three forms of the imperfect 

subjunctive, one ending with -ra (in the first person 

singular), anotker with -ria, and the third with -se. 

Each of these forms is generally to be rendered in 

English by some of the auxiliaries, should, would, 

might, or could, as the sense may require. These 

forms of the imperfect are thus used :— 
The form ending with -se is employed only when 

a conditional conjunction, or an ejaculatory ex- 

pression of desire, or a verb of command or per- 

mission, comes before it; as— 

Era preciao que espusiese mis Le dije que tomase esos libros, 
razones, ft was necessary that JT tolit him that he might take 
d should explain my reasons, those book s. 

Sometimes the conjunction que is not expressed, 
but understood; as— 

Encargé je enviasen mayor He ordered (thal) they shonid 
cantidad, seul hima greater quantity, 
The form ending with -se can be employed after 

the relative pronouns, and after cuanto, as much as, 

ouantos, as many as, when they are preceded by a 

verb expressive of an action which the other part 

of the sentence shows to depend on choice or mere 
contingency ; as— 

Prometié que me daria todolo He promised me that he soul 
que le pidiese, give me everything which I 

moght ash of Rim. 
The form ending with -ria is employed (generally 
to express a wish or condition, or what would be or 
might be done) when no conditional conjunction 
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comes immediately before the imperfect tense; 
Asgq<- 


3 Cual de Jos doa preferiria V.7 Si ella viniese, irian, she 
igh wv the two would you should come, they would go. 
grrefer 


This form can likewise be used when the imper- 
fect is preceded by a verb that expresses deli¢/, 
trust, or promise ; and also when the conjunction st 
(if) is used in the sense of swhether ; as— 

Prometid que me daria dos ae Lh ba at st hijo iria alli, 
libros, he promised that he heashed him tf (whether) his 
wonld give ave two books. son vould go there, 

The form of the imperfect ending with -ra may in 
general be used for either the form in -se or that in 
-rta; and is especially to be preferred to the form 
in -r/a, when interrogative pronouns come before the 
imperfect ; as— 

} Ojala me hallara con ella! 
Oh that I could find myself 
with her! 

It will be seen from the foregoing rules that the 
form in -ra can generally be used instead of the 
forms in -se and -ria; for we can say, si yo amara, or 
si yo amase, if J should lore ; and we can say, él 
amara, or él amaria, he would lore. But we cannot 
use the form in -via as equivalent for that in -8e. 

Sometimes the English auxiliaries, could, might, 
should, and would, are expressed in Spanish by a 
separate verb, followed by the infinitive; as— 


Yo quisiera que viniesen, J 
should like thut they would 
come, 


No podia ver, he could not see 


No queria entrar, he would not 
(was not able to see). 


enter (was not willing to 
enter). 

The perfect indefinite tense of the subjunctive 
mentions a doubtful or contingent action or event 
as being completed, or that it would have been done 
in past time under certain conditions; as— 

Poco me importa que lo haya Jt concerns me little whether he 
oido decir 6 no, ahd have heard it spoken or 

The pluperfect tense of the subjunctive mentions 
a doubtful or contingent action or event that would 
or might have been completed under certain con- 
ditions; and is also used in Spanish whenever in 
English a conditional conjunction or expression of 
fear, doubt, or wish precedes the pluperfect in- 
dicative ; as— 


Ella hahria ido ayer 4 la cate 


She wonkd have gone yes'erday 
dra] si hublese estado buena, 


to the cathedral tf she had 


heey weil, 

No era creible que hubiese Vit was not credible that you 
abandonado 4 unon amigos would have abandoned such 
antiguos como nasotros, oid friends as we. 

{Ojala hublese yo sido estu- OA that I had been studious 
dioso ! 

This compound tense of the subjunctive is used 
with the endings in -ra, -ria, and -se of the auxiliary 
verb haber (hudiera, habria, and hubiese), under the 
same conditions and in the same manner as these 


endings are employed in the imperfect tense ; as— 


SPANISH. 238. 
Sino te hublera yote If he should not have (if he kad to depend on mere choice or contingenoy, the sub- 
angst phe wie pasa 73 lent thee mone, a Mare Sunctive mood is used, though in English in such 
vd malate Teest “ alkene) cases the indicative is generally employed; as— 
yo te hublera p o dine- Blige, pues, de estas naranjan Choose, then, from these ora 


ro; or, si no te hublera 
0, yO te hubiere pres- 
nero ; 

The form of the last example, though permitted, 
is not to be recommended, since the ending -ra 
occurs in the conditional proposition (st no te hubiera 
pagado), and also in the principal proposition (yo te 
hublera prestado dinero). Nor could we change in 
any case the principal proposition of the sentence, 
by substituting hubiese prestado, since the form 
in -s¢ can be employed only with conditional con- 
junctions or exclamations, etc. 

There is in Spanish a peculiar method sometimes 
employed for expressing such a contingency of an 
action as is implied in the pluperfect tense: this 
consists in prefixing the preposition @ before the 
infinitive haber, and affixing the past participle 
of the verb to be used. Thus, “ & haber venido” is 
to be rendered the same as “ si hubiera (o7 hubiese) 
venido,” if he should hare come, or, as it is generally 
expressed in English, if he had come, or, had he 
come. So “& haber hablado” is to be rendered the 
same as “si hubiese hablado,” if le had spuken. 

The first future tense of the subjunctive mentions 
a doubtful or contingent action or event as to take 
place at a future time :— 


[f thus it should be, my desires 
will remain satisfied. 

If 1 should speak with the 
tongues of men cend of angels, 
and should not have charity, 
I am nothing. 


Si asi fuere, mis deseos queda- 
ran satisfechos, 

81 yo hablare lénguas de hom- 
bres y de tngeles, y no 
tuviera caridad, nada soy, 


The second future of the subjunctive mentions a 
doubtful or contingent action or event as having 
taken place at a future time at or before some other 
future action or event shall occur :— 


Si Pedro no huhbiere Wegado If Peter should not have arrived 
dutes de amanecer, le escri- tefore daybreak, I shall write 
biré una carta. him a letter. 

A verb is not necessarily in the subjunctive mood 
because a conjunction may precedeit; for an action 
or event which is known to be certain requires 
the verb to be in the indicative mood, even though 
a conjunction precede it; as, ‘though John was 
speaking low, I heard him distinctly,” aunque Juan 
hablaba, etc. If, however, there is uncertainty or 
doubt expressed, the subjunctive mood is required ; 
as, “though John were speaking, I would not 
listen,” aunque Juan hablara, etc. 

After the relative pronouns or the adjective 
cuanto, how much, or the adverb cuando, when, if 
these pronouns or this adjective or adverb are 
themselves preceded by a verb expressive of an 
action which the other part of the sentence shows 


that which uost pleuseth thee 


la que inas te agrade (or 
Gnay please or shall pleas 


agradare), 


thee). 
Seré rico cuando quiera (or J shall be rich when fortune wills 
quisiere) la fortuna, (i.e, when Priene may will), 
Prometié darme el dinero que He promiset to give me the 
yo necesitara, money that I wented (might 
wnt) 

Verbs expressing will, desire, conmand, permission, 
promise, fear, doubt, probahility, fitness, or necessity, 
followed by the conjunction gxe (or any other con- 
ditional conjunction), generally require the verb 
which follows the conjunction to be in the sub- 
junctive mood (and not in the indicative, as in 
English); as— 

Dudo gue tengas aceite, J dawht 
whether thow hast (mayest 


have) oil, 
Ea posible que tengan uvas, tt 


No creo que tenga peraa, J do 
not think that he has (may 
have) pears, 

Temo Tas no tengan dinero, 7 


is possible that they have(may fear that they willl not huce 
have) grapes. (nay not have) money, 
Es preciso que me vaya, it is 


necessary that I go (may go). 


There are some conjunctive phrases which, as 
they imply a condition or doubt in themselves, are 
always followed by the subjunctive mood; these 
are: para que, in order that; dado que, granted 
that ; no sea que, lest ; & ménos que, nnless; & fin 
de que, to the end that ; con tal que, provided that ; 
fintes que, before that ; supuesto que, suppose that ; 
en caso de que, in case that ; bien que, although ; 
sin que, without or unless that ; como quiera que, 
notwithstanding that ; por mas que, horwerer ; siem- 
pre que, whenerer that ; ojalé, would that, or would 
to God that ; as, hablo para que puedas juzcar, J 
speak in order that thow mayest be able to judge. 

The conjunction ought always to be expressed in 
Spanish; as, “he promised us [that] he would 
come,” 208 prometio que vendria. 


THE PASSIVE VERB. 

The passive verb is generally rendered in Spanish 
by ser, and always when the subject of the verb is 
acted upon by an agent—that is, when in English 
it would be accompanied with the preposition dy ; 
as— 


Esto discurso fué escrito por This discourse waa written by 
ego, James. 


The passive verb must be rendered in Spanish by 
estar when the past participle is used adjectively— 
that is, when the subject of the verb does not seem 
so much to be acted upon by an agent as to have its 
state or condition described ; as— 


El discurao eatuvo bienescrito, El libro esté oorrejido, the 
the discourse was well written, book is corrected. 


The passive verb formed by ser is used in Spanish 
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in the present and imperfect of the indicative mood 
only when it is designed to express a mental act or 
a state of the emotions; as in this example— 

Marfa es amada de Carlos, Mary ts beloved by Charles. 

When a mental act ora state of the emotions is 
not expressed, the passive verb, if it be used, must 
not be in the present or imperfect of the indicative 
mood ; thus, we cannot say, el libro es escrito por 
un Espafiol, the book is written by a Spaniard, but, 
el libro ha sido escrito por un Espafiol, the book has 
been written by a Spaniard. 

When a mental act or state of the emotions is ex- 
pressed, the prepositions de or por may be used 
after the passive verb before the agent; but when a 
mental act or state of the emotions is not expressed, 
por only can be used ; as— 


Todas las cozas fueron hechas Maria es amada de (or tig, 
por Dios, all things were Carlos, Mary ts belove 
made by God. Charles. 


The reflective pronoun se is often used with verbs 
of the active voice, which are required to be rendered 
in English by the passive. 


e THE REGIMEN OF VERBS. 

The object or regimen of the verb is either direct 
or indirect. The direct regimen is that on which 
the action immediately falls without the aid of any 
preposition ; as— 

Doy una plume, 

The indirect regimen is that on which the action 
of the verb cannot fall without the aid of a pre- 
position ; as— 

Dijo & la muger, 

Sometimes both regimens are required after the 
verb; as— 


I give a nen. 


He sald to the woman. 


Dio una pluma 4 la muger, 

When the object of an active verb is a person or 
inanimate thing personified, it must be preceded by 
the preposition d ;* as in these examples— 


He gave a pen to the woman. 


La muger 4 quien vimos noes Diego vid & la madre de Juan, 
oo the Sia whom we saw James saw the mother of John. 
not ric 


Sometimes the harmony of the sentence requires 
the @ to be suppressed, especially after the persons 
of the verb tener, to have or to possess ; as— 


Tengo un hijo y tres hijas, I veld one son and three daugh- 


One verb governs another in the infinitive mood ; 
as— 

Quieren imitarle, They want to imitate him. 

Some verbs, as a general rule, require the pre- 
position d@ before the infinitive which they govern, 
sach as those which mean fo attempt, to come, to go, 
to begin, to devote, to offer, to dare, to serve, to invite, 


* This is a very important rule of Spanish syntax. 
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to learn, to teach, to urge, to assist, todall; to advise, 
to submit, to prepare, to compel, to decide, to remain, 
and to accustom oneself ; as-— 


Probo 4 levantarse, he at- Voy dveria, lam gotng to see 
tempted to raise himself. her. 


Some verbs generally require the preposition de 
before the infinitive which they govern, such as 
those which mean fo cease, to be glad, to be ashamed, 
to resolve, to deprive, tu fail, to finish, to abstain, to 
pity; as— 

Dejo de estudiar, he ceased to No faltaré de pecero, I will 
study. not fail to do it 

When the preposition to in English is used before 
the infinitive in the sense in order to (as he labours to 
acquire fame, meaning he labours in order to acquire 
fame), the preposition vara is used in Spanish before 
the infinitive; as— 


Man was created tn order to 


El hombre fué criado para as- 
aspire to felicity. 


pirar 4 la felicidad, 


Sometimes gue precedes the infinitive instead of 
por or para; as for example— 


Tiene algo que decirte, He Ai something (which) to tell 


The infinitive is often used without any preposi- 
tion before it, especially when it is governed by 
verbs which mean to be able, tu permit, to wish, to 
endeavour, to make, to feign, to ore, to seem, to be 
nont, to know, to avail, to see, to hear, to succeed, to 
hope, to be necessary, to think, to believe, to promise, 
to deign, to be the duty, to pretend, to judge, to pre- 
scribe, to require, to suffice; as— 

fe) oar hacerlo, he is not Deseo aprender, J wish to 

to do it. learn. 


The infinitive in Spanish, when used as a present 
participle in English, may take any preposition 
before it; as— 

Sintid la necesidad de ponerle us the necessit cing tt 
en manos de ta javeritad, he hands of the Refers = 
Hews pollo in loving her. 


Es constante en amaria, 

The verbs to see and te hear never govern the. 
gerund in Spanish, but always the infinitive; thus, 
we cannot say, le vi viendo, J saw him coming, but, 
le vi venir, Z saw him come. 

To know how is expressed in Spanish by to know ; 
as— 

Yo no aé nadar, I know not (how) to swim, 


The infinitive, when governed by another verb in 
Spanish, is sometimes required to be rendered by 
another mood in English ; as— 


Piensa morir de alegria, He, ieinks to die (that he will 
Sabe deber su mérito 4 Dios He knows to owe his merit (that 


solo, merit 4s owing) to God 
alone, 
Creo ver 4 mi padre, press to see (that I see) my 


When in English a reflective verb, or a verb im- 
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plying command, govetns an infinitive in the paasive 
voice, in Spantsh this infinitive must be in the active 
voice; as— 


No te dejes vencer malo, suger El rey se lo mando dar, the 
pe es ae a be overcome of behind ordered tt to be given to 


When a verb is governed by another in English, 
and can be rendered in another mood by using the 
conjunction that, this latter mood should be em- 
ployed in Spanish ; as— 

Merle ea breve; en” Ne Steamers of oeeing hin 
ea 
VERBS FOLLOWED BY CERTAIN PREPOSITIONS. 

Verbs which signify to compare, to give, to yield, 
to resist, to concern, to belong, to refuse, to ask, to 
promise, to owe, etc., generally require the preposi- 
tion @ before the noun to which the action of the 
verb passes over; as—- 


Dila se parece 4 su madre 


a She resembles her mother. 
Demanda sabiduria al Sefior, 


He asked wisdom from (to) the 
Lord. 

Sometimes verbs having the sense to remove or tu 
take away require the preposition ¢ before the noun 
to which the action of the verb passes over; as— 
Cain ste Ve la vida &suherma- Cain papeae Rass A the life af (to) 
Cortaron Ia cabeza & Saul, They cut of the head of (to) Saul. 


Verbs denoting te be abundant, to lack, to be 
astonished, to blame, to repent, to pity, to make use, 
to absolve, to make sport, to remember, to forget, 
indirectly govern a noun by means of the preposition 
de; as— 

Los valles abundan de trigo, dice ee abound with (of) 
Los discipulos se asombraron The aictoles were astonished at 


de sus palabras, (of) his words. 
Lienaron Ja casa de perros, seid filled the house with (of) 
dogs. 


Olvidar, to forget, is followed by de only when it 
is used as a reflective verb; as— 


To forget the past. 
To forget his name, 


The verb ser, when used to imply property or 
possession, requires the noun denoting the possessor 
to be preceded by the preposition de ; as— 


El libro es de mi padre The book be 8 to (is ™ 
padre, rae longs to (is of) my 


Olvidarse de lo o,* 
Olvidar su nombre, 


De generally precedes nouns which denote the 
causes of which the verb explains the effect ; as— 


Tiembla de miedo, He trembles with Jon), Sear. 

Tirita de frio, ae shivers with (of) cold 

Sus ofos se bafiaron de lagri- ane were wet with (of) 
mas, 


The preposition ¢@ (to) should not be used in 
Spanish when we speak of motion merely directed 
Sowa’ a place, but Adcia and para; as— 


* Literally, fo forgét onesel/ of the past, 
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Ewté caminando hacia Tolosa, HH. ae towards Toloen. 
Mi padre salid pare Madrid, My her act ont Jor Madsid, 

Gerunds require the same prepositions as the 
verbs from which they are derived; as— 


Acordandose de sus obras, Remenrdering his works. 


NotTe.—The student will find at the end of the 
series of lessons a useful table of verbs governing 
certain prepositions. 


USE OF THE VERBS SER AND ESTAR. 

The right manner of using the verbs ser and estar 
being of great importance, and yet attended with 
some difficulty to students, we will give a few 
explicit rules. 

Ser is used to affirm the existence of essential, 
natural, permanent, or characteristic states or 
qualities of the mind, persons or things, and to 
affirm what, or of what a person or thing is, was, 
or will be; as— 


El yelo es frio, tce ts cold. La miel es dulce, honey is 
Soy sobérbio, J am proud. t. 


swee 
Londres noes pequeha, London Es tarde, it is late. 
ts not small. Pedro era capitan, ahora es 
Perdonar las injirias es obrar § mayor, y sera coronel, Peter 
como Cristianos, to forgive in, now ts smajor, 
unseriee is to act like Christ- be colonel. 
ans. 


The natural beauties of the body, and its defects 
when regarded’as permanent, are affirmed with eer ; 
as-— 
bacs es hermosa, L is Ella es corcobada y clega,t she 

utiful. nese ts hump-backed and 7 dnd biul. 

T can materials of which anything is made are 
affirmed by ser; also the possession or destination 

of anything; as— 
La ta d , the is Es de dia, tt is da 
old. mats a ae Ruta ving es de Tupafia, thie 
wine is from Spain. 


Esta flor es para Maria, this 
flower is for Mary. 


was on 
and wt 


a corona es de a reina, the 
crown is the queen 
Cervantes es de Alcalé, Cer- 
vantes ts from Alcala, 
Estar is used to affirm the temporary, non-natural, 
accidental, or contingent condition or location of 
persons or things, transient emotions of the mind— 
that is, to affirm how or where a thing exists, 
existed, or will exist, at any period of time; as— 
El tiempo estara nublado, the pho a Iam merry 
: iia are 


weather will be cloudy. ta en 0, he tsa 
wus bli ind. 


E] mar esta airado, sea 18 Yo estala clego,t I wa 


raging. 

The physical changes and state of health of the 
animal body, as also the chemical and mechanical 
changes of substances, are affirmed by estar ; as— 
Estoy bueno, J - well, V. esté despierto, you are 
Yo estaba cojo, J was lame, awake. 

La oe esta derta, @ the milk is La carne estaba asada, the meat 
was roasted. 

In affirming any manner, situation, ee or 
iin of persons or things, estar is used ; 


+ That is, permanently blind. 
+ That is, blind for the time, - 
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Juan estd de inoda, John ts in, La comida enté en la mesa, the 
ths fashion. dunner is on the table, 
ag ny rodillas, he is on his avons esta mi padre? where 


knbes. my father 7 
Estoy de prisa, Jam in haste, Esté en la cama, he is tn ded. 
Evxtar (and not eer) is always employed before 
the gerund, since this serves to show the manner of 
being occupied ; as— 
lene esta silbando, George is Ellos estan leyendo, they are 
whistl 


istling. reading. 
Ella estar. regafiando, she will Estoy escribiendo, J am writ- 
be scolding. ing. 


Estar is sometimes used with a preposition to 
form a particular idiomatic phrase : thus, estar sin 
means to be destitute of; estar 4, tv understand ; 
estar en, to be resolved on, to knon. 

The manner of using ser and estar in forming the 
passive voice has already been explained. 


IDIOMATIC USE OF CERTAIN VERBS. 


Volver &, tv return, to repeat, is used before an 
infinitive when it is required to repeat the action 
denoted by the infinitive, in which case the adverb 
again would be used in English, and the infinitive 
be rendered in the same tense as volver; as— 

Volvi & verle, J saw him again Volvié & escribir la carta,* he 

(terally, I returned to see = re-wrote (or wrote again) the 

im). letter. 

Acabar de, to finish from, is used before an in- 
finitive in the sense of to have just, and the infinitive 
is rendered in English as a past participle; as— 
Juan acaba de llegar, John has Acabo de verile, I have just seen 

just arrived. ham. 

Estar para, to be towards, is used before an in- 
finitive in the sense of to be ready, or to be about tu; 
as— 


Estaban para acabar sus estu- 


They were about to finish their 
dios, 


studies. 

Estar por, to de for, is used before an infinitive to 
show that the action implied in this infinitive is 
not yet performed, but that there is a disposition 
to accomplish it—that is, in the sense of to be not 
yet, or to have a mind to; as— 

La casa esti por acabar, the Esto ir & verle, 7 ft 
house ts to finish, i.e., the ‘golig (or havea mind to a) 
douse is not yet finished. to see him. 

Quedar por, #0 remain for, is used before an in- 
finitive in the same manner as estar por, in the sense 
of to remain yet ; as— 


La-carta queda por escribir, The letter remains yet to write 


(remains to be written). 
Haber de, to have of, is used before an infinitive 
in the sense of to be tu, or must ; as— 
* Tdterally, ke returned (or repeated) to write the letter. It 
must be kept in mind that this is the usual mode in Spanish 


of expressing the repetition of an action, instead of using a 
word corresponding to again in English, _ 
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No han de hacer uso de ellos, He de tra , Zam to (I must) 
they are notto(must not) make work (or PAave to work). 
use of them. 
Tener que, to have what, is used before an in- 
finitive in the sense of to have tu, or must ; as— 


ah ae levantarse alromper He has to riee by break of day. 
) ? 


Llegar 4, to arrive at, is used before an infinitive 
in the sense of to come to, or to succeed in; as— 
Cuando el hombre llega & gus- When man comes to taste the 

tar los encantos de la virtud, delights of virtue, he prefers tt 

la prefiere al vicio, to vice, 

Venir 4, to come to, is used as llegar 4, in the sense 
of to come to; as— 


Los dones vienen 4 ser perjui- Gifts come to be injurious, 


ciales, 

Hacer is used impersonally before nouns referring 
to the weather, and is to be rendered by the verb 
to be, and sometimes with the adjective ; as— 


Hace calor, it is hot. Hace buen tiempo, it is fair 


weather. 

Tener is used in the sense of to de before nouns 
of measurement, with the preposition de in the sense 
of in; as— 

Goliath tenia de altura seis Goliath was in height six cubits 
codos y un palino, and a span. 

Gustar, when it is to be rendered in English by 
to like, has for its nominative case in Spanish what 
is the objective in English, and its objective in 
Spanish is the nominative in English, preceded by 
the preposition dé, the sentence generally containing 
what in Hnglish would be regarded as a redundant 
pronoun; as— 

4 Le gustan 4 V. patatas? do Ella me gusta 4 mi, J like her. 
you like potatoes ? 

Faltar, when it is to be rendered in English by 
to want, or have need of, requires the same idiomatic 
construction of the sentence as gustar; as— 

A Pedro no le falta dinero, Le faltan tres vason, he wants 
Peter wants (or needs) not (or needs) three tumblers. 
money. 

Hacer falta, to make need, is used in the same 
manner as gustar and faltar, in the sense of to 
have need of, to stand in need of ; as— 

Me hace mucha falta elconsejo J stand in much need of your 
de V., advice. 

Pesar, when it is to be rendered in English by to 
repent of, to be sorry for, is subject to the same 
peculiarity of construction as gustar and faltar, 
except that it is used before an infinitive with the 
preposition de, which infinitive would in English be 
used as a participle; as— 

A Dios Je pesa de haber hecho God repents of having made Saul 
rey 4 Saul, king. 


THE 


“It repents God for having made Saul a king,” 


would be a“more literal rendering of this last 


example, 
THE ADVERB. 


Adverbs are either derivative (or primitive) or 
adverbial phrases. 

The simple adverb, when it qualifies a verb, 
generally comes after the verb; as— 


Ta religion expresa sublime- Religion expresses this truth 
inente esta verdad, sublimely. 


THE ORGANS OF SENSE.—X. 
[Continued from p. 178.] 


V.—THE ORGAN OF TOUCH (continued). 
A MULTITUDE of other points of interest might be 
dwelt upon did space permit. ‘Thus, sensitiveness 
to tickling, and the improved appreciation of ob- 
jects by moving the skin over them, would lead us 
into considerations quite different from those con- 
nected with simple touch. 

The sense of heat and cold is different from that 
of simple touch ; and sensitiveness to these has no 
relation to the cognisance of tactile sensations. 
If with a cold finger you touch your brow, though 
the finger will feel any roughness on the brow far 
sooner than the converse, yet the brow feels the 
finger cold far more distinctly than the finger feels 
it to be warm. 

We pass on to notice briefly some yet more im- 
portant applications of the sense of touch; and in 
order to do this, it must be explained that the 
means by which we distinguish between hard and 
soft, rough and smooth, elastic and non-elastic, 
sticky and slippery bodies, by which also we gain 
our ideas of the form, size, distance, and situation 
of bodies, involves other sensations than those of 
simple touch. These ideas lie at the foundation of 
all mathematical science which treats of time and 
space. They are derived from the joint senses of 
touch, and of what has been called the “ muscular 
sense.” Simple pressure produces a sensation, as 
when a body is placed on the palm of the hand 
while its back rests on a table, but if we remove 
the table, or lift the hand from the table, a further 
sense of weight is conveyed tothe mind. This idea 
of weight is derived from the knowledge the mind 
has that the muscles which hold the hand up are 
being exerted. So if the tip of the finger be passed 
along the edge of the table, it creates not only a 
consciousness of a number of successive contacts, 
but also a consciousness that the muscles of the 
arm and hand are exerted, and their position and 
condition is being continually altered. Now the 
nerves which run from the muscles to the brain are 
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quite distinct from those which run from the skin 
which overlies those muscles. These nerves, too, 
are quite capable of conveying definite information 
to the brain without the assistance of the nerves 
of touch. The naked arm (in the dark) may be 
passed through the air, where it touches nothing, 
and yet the range of its sweep, the position to 
which it is brought, and the amount of effort re- 
quired to do all this are known to the mind. In 
some rare instances this sense is lost without any 
of the others being impaired, and a case is on 
record of a mother who could hold her child while 
she looked at it, but directly she looked away she 
let it fall, because the muscular sense (not the 
muscular power) was gone. 

Having indicated the distinction between the 
muscular and tactile senses, we must leave the 
reader to follow out for himself the complicated 
applications of these combined senses to gain a 
knowledge of outward objects. How, for instance, 
both are necessary to distinguish india-rubber from 
clay or from marble; and how the ideas of length, 
extent, and solidity are gained by passing the hand 
in one, two, or many directions over the outside of 
bodies. Let him also notice the wonderful adapta- 
tion of the human hand to obtain all this informa- 
tion. If he will take the trouble to do this, he will 
be struck with the marvellous complexity of the 
ideas which come trooping into the mind when so 
simple an action is performed as the grasping an 
object with the hand. A very remarkable instance 
of the muscular sense is shown by the way in which 
the fingers, for instance, obey the will; let the 
reader will to touch the tip of his nose, the lobe of 
his ear, the angle of his jaw, his navel, his great toe 
-——no sooner does he will it than it is done. 

It has been shown in the previous lesson that the 
sense of touch, in its wider sense, is of a highly 
intellectual character. Asan informant of the mind 
it is second only to the sense of sight, and in the 
suggestion of abstract ideas, it is, perhaps, superior 
even to vision itself. There is no fundamental 
conception in relation to matter which it cannot 
impart. Though devoid of every other sense, a man 
possessed of this can pursue the study of every 
science, if he will but surmount the difficulties 
which oppose themselves to his acquisition of the 
results of the experience of other men. Thus, blind 
men have taken to the study of mathematics, and 
by the aid of the figures of Euclid, conic sections, 
etc., given in relief, have acquired a knowledge 
which has placed them in an honourable position 
in the examinations at Cambridge. The very theory 
of light and all its laws are quite comprehended by 
such blind students. The sense of touch is ab- 
solutely bounded by the surface of the body, but it 
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makes amends for being less far-reaching than 
other senses by being the most real of all the senses. 
We make our ultimate appeal.for it when the eye 
. gives falee or confusing indications. In the King’s 
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That this sense, when combined with themuscular 
sense, is of a.highly.intelleotual chafacter, does not 
at al] contradict the statement that it is also the 
simplest and most,.rudimentary of the senses. 





Fig. 14.—I, Onaans or Tovcn or VERTEBRATA yl HEAD OF A BNAKE } 2, HEAD OF AN OSSEOUS FISH—MOTELLA ; 3, HEAD OF A FISH, 


—GYMNOLABES, SHOWING THE TENTACLES. 


I, Orncans oF TovcHd oF MOLLUSCA :—l, AMPULABIA {APPLE-SNAIL), SHOW1LAU 


TENTACLES ; 2, PLUMATELLA REPENS, SHOWING THE TENTACLES. III. OrnGANS or Touom oF ARTICULATA :—1, CARABUS 
VIOLACEUS (THE VIOLET CARNIVOROUS BEETLE)—(@) ANTENNA (b) MAXILLARY PALPI ; 2, ENLARGED VIEW OF UNDER PART OF 
HEAD (c) LABIAL PALPI; 8, ENLARGED VIEW OF LABIAL PALPI ; 4, LABRUM, OR UPPER LIP; 5, MANDIBLES, UPPER OR BITING 
JAW ; 6, MAXILLA, WITH ITS PALPUS OR LEFT LOWFR JAW WITH ITS FEELER. IV. Orncans or Toucs oF COELENTERATA AND 
PRoTOZ0A 1, ANTHEA (8EA-ANEMONE), SHOWING TENTACLES ; 2, ACTINOPHRYS, SHOWING THE PSEUBOPODIA. 


Palace at Amsterdam there is a wainscot painted to 
express figures as if they projected from, and were 
carved, upon its surface. The shading is so well 
managed that the eye is completely imposed upon, 
and it is almost impossible to believe that the 
surface is flat. A rapid sweep of the hand, however, 
at once dispels the illusion; and so effectually, 
that when you move back to gaze again, it is 
difficult to regain the impression of an embossed 
surface. The unbelieving Thomas, however repre- 
hensible his scepticism might be, expressed it both 
with force and delicacy ; for he at once recognised 
that his own sense of sight might be deceived, and 
expressed ga doubt, not of the truthfulness of the 
‘other disciples, byt of their correctness of. vision. 


That it is simple and rudimentary agrees well with 
the fact that satisfactory evidence may be found of 
its existence in most animals. The possession: of 
this sense reaches far lower down in the animal 
scale than that of the other special senses. Definite 
organs of touch are well developed in animals in 
which no other organs of sense. are found ; and the 
power of extemporising feelers, or prolongations of 
the body into fingers or filaments, is a character of 
the very lowest animals with which we are ac- 
quainted. Reflection would tell us that this surface 
sense is almost essential to animal life. How 
necessary must it be for every-animal that moves.or 
feeds .to know the exact limits of its body—the 
confines ef the domain. over which it haa control ; 
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what is part of itgelf, and therefore has to be nourt 
ished, ch and defended—what is foreign, 
aad therefore may be used or avoided, as it is 
wholesome or noxious. Indeed, the sense seems in- 
dispensable to all animals that are not plunged and 
fixed, through every stage of their life, in the midst 
of a medium which is both air and food to them— 
to all animals, it might be said, whose life is not 
purely of the vegetative kind. 

In the higher animals, and in all those whose 
means of defence lie more jin their active powers 
than in defensive armour, the sense of touch is dis- 
tributed over the surface of the skin, as in man. 
Every such animal may be compared to an island. 
The boundary of its body is the coast-line. Along 
the whole of this are placed, at various intervals, 
places of look-out, just as our own tight little 
island has been surrounded with martello towers. 
‘These stations are few and far between where the 
coast is rocky, abrupt, and inaccessible, but nearer 
together at those parts where a descent sould be 
easily made, and crowded together at the outlets of 
ports, creeks, and river-mouths, through which an 
active commerce is carried on. The comparison of 
the extremity of the tactile nerves to martello 
towers is the more appropriate, because these have 
ceased to be of any use in defence, and have become 
stations of outlook for the coast-guard. So the 
tactile nerves are, in themselves, no protection, but 
rather, in being delicate organs, they need protec- 
tion; for they act as alarmists, awakening and 
calling up the active powers to fight in defence of 
the common country. These two functions of the 
skin—namely, that of passive defence and active 
alarm—are complementary to one another: where 
one is very efficient, the other is less needed. In 
the scaled and mailed fishes, and in such forms as 
the tortoise among reptiles, and the armadillo 
among animals, the function of sensation is sacri- 
floed to that of defence; but in the naked-skinned 
animals the sense of touch has need to be very 
acute. In comparing man with the lower animals 
of that class to which he belongs, we find that his 
sense of touch is, perhaps, better developed than 
that of any other animal. The lower animals have 
to sacrifice a certain amount of their surface sensi- 
bility to the paramount necessity of being shielded 
from the cold; or, to put it more truthfully, to the 
retention of their animal heat. Man has neither 
the continuous thick coating of hair of the ox, the 
thick skin of the rhinoceros, nor the dense accumu- 
lation of fat below it which is found in the pig and 
in the whale. He is only cosmopolitan because his 
superior intellect enables him to clothe and house 
himself. His nearest relatives among beasts, though 
much better supplied with hair than himself, are 
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donfined “to the tropits. ‘Man makes’ himsdtf af 
hoiné every where, but only by becoming a “clothes 
philesopher.” His triple investment of ordinary, 
néther, and over clothing proves him to be an 
exotio species. He supplements by art the line of 
defence at those pointe where nature has left him 
exposed, The main uee of the coating of hair is, no 
doubt; to defend the brate from the winter's cold, but 
that which will keep in the heaf will keep it out, so 
that it may be considered as a defence against 
the excessive heat of the sun alee. Donbtless the 
universal presence of hair on the heads of both 
sexes of the human species indicates that in his 
native home man had more to fear from sunstroke 
than from the dold of winter. Besides this, the 
hair is sometimes a real defence against the rough 
usage of the outer world. Thus the manes of the 
lion and the buffalo are real shields both against 
trenchant blows and the worrying of the teeth of 
hostile animals. Hventhe matted‘hair of the negro 
is said to be able to resist a tolerably forcible sabre 
cut. The principal use, however, is doubtless to de- 
fend from cold; and it isremarkabie how this main 
object is arrived at without much prejudice fo the 
function of touch. 4 

Few solid substances are lighter than hair, ever 
when pressed close; and few substances are worse 
conductors of heat—se that brutes retain theit 
heat by the aid of a substance which coste them 
but little in the way of earrlage. Beyond this, thé 
springy, stiff, yet soft textare of hair makes it 
always permeable to the air; and air, when notions 
less, is a bad conductor of heat, and adds abso- 
lutely to weight. Hence on the coldest day, when 
the thermometer stands below zero, the beast is 
still surrounded with a layer of warm air, almost 
equal in temperature to its body. Se much to 
prove its efficiency for its main purpose. Now weé 
have to show how it leaves the gense of touch, i 
not unimpaired, at least not obliterated. The 
reader must refer back to the illustration otf peg’ 
177 to understand the structure and relation of 
each hair to the skin in which It is developed 
and fixed. The hair is essentially a tubbiar 
jection of the cuticle, firmer and denser! in -its 
composition, being made up of closely-pressed, 
elongated, spindle-shaped cells, instead of scale- 
like, easily detached ones. It is not, however, 
produced from the level of-the surface of the body, 
but from a bag or follicle, which is always narrow, 
and more or less deep as the hair is long of short, 
This horny tube dilates’at the bottom of its bag to 
enclose a vascular papilla, similar in‘every respect 
to those papills which lie immediately ander thd 
surface of the superficial outicle. ‘Fhe hair tt 
like the rest of the ‘cuticle, is without sensation; ss 
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indeed it need be for the comfort of the animal ; 
but the papilla has not only blood-vessels but 
nerves, and is very sensitive, so that the hair cannot 
be pulled or moved in any direction without affect- 
ing the sensitive part. Though a furred animal 
cannot precisely tell the exact point at which it is 
touched, on account of the length and flexibility of 
its individual hairs, yet the sensation of touch is as 
truly conveyed to the true skin as it is when the 
pressed ridges of the forefinger of man cause feeling 
to be excited in the papille beneath them. In one 
_ respect hairs are even advantageous to the sense of 
touch, inasmuch as they reach considerably beyond 
the surface, and thus the range of the sense is ex- 
tended. This advantage is so far recognised by 
nature that certain hairs are specially developed 
* which have no other use than that of touch. These 
may fairly be described as tactile organs. These 
hairs are usually, and almost exclusively, situated 
in the upper lip, projecting from the most prominent 
part of the muzzle. In quadrupeds the snout is of 
course the most salient part of the body, and is 
most used in investigation. These whiskers, as 
they are called (though they would be better named 
moustaches), are remarkable for their length and 
stiffness, the depth to which their large bulbs run 
into the skin, and even protrude in the internal 
surface, and also for the large nerves that enter 
the papills: of the bulbs. Those coming from the 
whiskers of the seal as they run together look like 
the strands of small cords as they become woven 
into a rope of tolerable thickness. The animals 
in which these whiskers are most developed are 
the carnivora and the rodentia. This is not im- 
probably associated with the fact that these are 
for the most part nocturnal animals. Moreover, 
many of the rodentia inhabit holes in the ground, 
trees, etc.; and many of the smaller carnivora are 
always poking about in holes and crannies for prey. 
It certainly would be an advantage to a fox on a 
dark night to be able to gauge with his whiskers 
the size of the aperture in a hen-roost before he tried 
to force his way through it; and thus it has been 
thought that there is a relation between the width 
of the body and the extreme extent of the whiskers. 








ELEMENTARY POLITICS.—IIL 
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THE SPHERE OF GOVERNMENT (continued). 
Wx have seen that Governments in the last century 
claimed a very extensive control over the action of 
their subjects. About 1792, however, Wilhelm von 
Humboldt, who afterwards became the Prussian 
Minister of Rducation, wrote a little book, which 
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was not published till many years afterwards. 
The true end of man, he said, wis obviously to 
develop all his faculties as much as possible. To 
do this, (1) he must have a great deal of freedom; 
(2) he must be placed in a variety of situations 
and associate with people of very various charac- 
ters. But that there may be variety of character, 
there must be general freedom. Now, supposing 
the Government steps in and says, “Such and 
such knowledge, or such and such traits of 
character, are specially desirable,” and proceeds 
to train the citizens to get them. Here at once 
variety is decreased. Or suppose, instead of letting 
the citizens get things for themselves, it provides 
them. Suppose, for instance, that a college or & 
museum is provided out of taxation and not by 
private enterprise. The public interest in it must 
be much less than it would be otherwise; people 
care more for things that they have taken trouble 
to get. And, the more Government action there is, 
the more laws there must be. There will therefore 
be many more breaches of the law ; and as some of 
these crimes will be morally indifferent, things will 
be punished that are not morally wrong, and law in 
general will be brought into disrespect. 

Humboldt’s doctrine was naturally very distaste- 
ful to the Prussian officials who controlled State 
education, and laid down minute police regula- 
tions designed for the good order of the nation. 
Much the same conclusions as Humboldt reached 
were adopted by those who were struggling for civil 
and religious freedomin England. They laid stress, 
too, on the inefficiency of Government action as 
compared with private enterprise, because the 
machinery of Government (they said) is much more 
complicated ; it is slower to move; the officials are 
more hampered by tradition, and have less direct 
interest in the success of their work than private 
persons usually have. A more philosophical line 
(very like Humboldt’s) was adopted by John Stuart 
Mill in the “ Treatise on Liberty.” He pointed out 
the importance of individual vigour of thought and 
action, and the great danger that if Government 
provided extensively for the welfare of its subjects, 
they would cease to provide for themselves. His 
book should be read by every student of politics, 
and we need only notice that he allowed much more 
of indirect protection than Humboldt did, and that 
he praised, what Humboldt expressly condemned, 
national compulsory education. 

More recently Mr. Herbert Spencer has again 
maintained a view he first put forward forty years 
ago (in “ Social Statics”), and has since repeated in 
essays called “The Man versus the State” and 
“From Freedom to Bondage” (the latter in “A 
Plea for Liberty”). His view is that all. men ‘ 
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having equal elaims to happiness, which can only 
be defined as “consisting in the exercise of the 
faculties,” Government should secure to each man 
that exercise, free as far as possible from other 
people’s interference. But it should do no more. 
It should not protect men against possible inter- 
ference—should not, for instance, punish drunken- 
ness because drunken men may do harm, or even 
take precautions against the spread of infectious 
disease because people may catch it. Such action 
really defeats its own object; it leads people to 
trust too much to the Government, and to take little 
trouble themselves; it increases taxation, and so 
decreases the means of happiness; it involves a 
great deal of actual interference with freedom and 
happiness for the sake of what is after all only a 
chance of increasing them ; and Governments very 
frequently make gross mistakes—more frequently, 
it is maintained, than private companies do. Let 
every man be as free as possible, and let the weak 
and foolish perish of their own weakness and folly. 
This is the way nature acts. It will be better for 
mankind so in the long run. 

At present there is a strong feeling against this 
view everywhere. (1) Government seems likely to 
become much more democratic and much more 
efficient than any of the above writers expected. 
(2) It is seen that it is very difficult indeed to draw 
the line between direct and indirect protection of 
liberty. Is a man to be free to propagate infection 
which may injure hundreds of people, merely because 
we cannot say exactly who will be injured? If not, 
is he to be free (for instance) to keep his house 
or his yard in such a state that it may assist in 
propagating infection? Or is a man to be allowed 
to publish immoral books, which, though they 
may not directly cause offences against other 
people, yet interfere with moral character generally, 
and so indirectly promote these offences? (3) The 
notion that we are to allow civilised society to 
keep up the “struggle for life” we see in nature is 
denounced ; civilisation, it is said, aims at getting 
rid of this struggle, and giving the weak a chance. 
Moreover, men are complex beings, and a weak 
person (that is, a person who would find it difficult 
to live unless the “ struggle for life” were mitigated 
a good deal for him) may often have qualities most 
valuable to society. Why should we not—if we are 
sure we can do more good than harm thereby—let 
the Government (that is, persons delegated by our- 
selves and our fellow-citizens, and, on the whole, a 
good deal wiser and abler than most of us) do some- 
thing to mitigate the struggle for life? If they 
abuse their power, they can be called to account ; if 
they fail, other agencies would very likely fail too. 

It is‘on these last two contingencies that the 
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debate now chiefly turns. Governments, it must 
be remembered, are very cumbrous machines, under 
a great variety of influences, and far less responsible 
in practice than individual men, because it is so 
often difficult to fix the responsibility on any special 
persons. And it is well to keep the principles of 
Humboldt as to the end of the State in view— 
leaving each special case of extension of State inter- 
ference to be decided on grounds of expediency. 

It may simplify what we have been saying to 
summarise it thus :— 

The functions of the State are— 

(1) Purely and directly preventive of breaches 
of right, as when the State punishes theft or murder. 
Nobody disputes, of course, that these belong to the 
State. 

(2) Indirectly preventive of breaches of right: 
é.g., preventing the spread of infection; requiring 
buildings to be put up under certain restrictions, 
or machinery to be fenced; restricting dangerous 
trades, ¢g., that in explosives or intoxicants ; 
punishing some forms of immorality, which, though 
not directly injuring other people’s rights, may-de- 
grade their character and injure society indirectly. 

(3) Promoting welfare: eg., by means involving 
restriction, national compulsory education, limita- 
tion of hours worked in factories. 

[It is often difficult to separate these from (2).] 

(4) Promoting welfare by providing institutions, 
etc., which might otherwise be provided by private 
enterprise (e.g., the Post Office, the telegraph, the 
British Museum). 

Sometimes (4) involves a certain amount of 
restriction of individual freedom ; thus, people must 
not carry letters for profit and so compete with the 
Post Office. 

It would generally now be held, as to (2) and (8), 
that restraint should be undertaken only in order to 
secure more liberty for people in general. Sorhe 
people are to be compelled to do what they dislike, 
that people in general may have a better chance of 
more varied activity. 

As to (4), the question in each case will always 
be one of expediency. Government may not do the 
work more cheaply than a private firm; but not 
aiming at profit, it may serve the public better. 


FORMS OF GOVERNMENT. 


It is best to begin by classing States as sovereign 
and partly sovereign. A partly sovereign State is 
one whose sovereignty is to some extent restricted 
by its subordination to some other State. Thus the 
English Government might (though practically it 
never does) refuse to sanction any particular law 
passed by the Legislature of the Dominion of 
Canada or any Australian colony. Nor can Canada 
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or Viobtoria,, or any ‘other English colony, make 
peace or war, or conclude treaties, on their own 
account. Now, some of these partly sovereign 
States have assigned the part of, their sovereignty 
which they do not poasess to a Federal Union of 
which they are members along with other similar 
States. Sometimes, of conrse, States ally them- 
selves permanently for certain purposes ; and such 
a permaneny alliance of several States is called 
@. Confederation. In a Confederation the various 
members each retain their sovereignty, while they 
bind themselves to act together in dealing with 
other nations. But in a Federal Union they do 
more: they set up a central government and assign 
to it their powers of making war and peace, and of 
legislation on certain specified subjects—generally 
as to oustems duties, coinage, the postal service, 
certain commercial matters, and of course the 
defence of the country; and they generally agree 
that none of them shall pass certain kinds of laws 
or do certain acts—e.,, the various States of the 
American Union have bound themselves not to grant 
titles of nobility and not to permit slavery. 

Partly sovereign States may be either depend- 
encies (¢g., New South Wales or Canada) or 
members of a Federal Union. A Federal Union 
is a body of semi-sovereign States, which reserve 
part of their sovereignty and delegate the other 
part to a central government. Sovereignty in a 
Federal Union is held to reside in the govern- 
ments of the single members and the central 
government, al) taken together Any sovereign 
State which is not a Federal Union may be called 
a unitary State. Such a State may of course have 
dependencies, as England has. And the depend- 
encies themselves may be semi-sovereign Federal 
Unions, as Canada is. Federal Union only comes 
in where there is a central government to which 
part, but not all, the sovereignty has been delegated 
by a group of States severally. 

Federal Unions may be either Republican or 
Monarchic, but those existing (with one exception, 
the German Empire) are in fact Repr olics. 

Let us now turn to the other principle of 
division—the number of authorities with whom 
the sovereignty rests, or the composition of the 
sovereign body. If there is only a single ruler, the 
government is called a monarchy ; if the govern- 
ment was in the hands of a number of persons who 
were exempt from the legal control of the rest of the 
population, it was called by the Greeks an oligarchy, 
or “rule of the few,” or, as those “few” considered 
themselves (and often were) the best of the people, 
an aristocracy; while if the government was in the 
hands of the great mass of the people, the Greeks 
called it “ the rule of the people,” or democracy, 
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By combining this with another, division--into 
Absolute and Constitutional—the philosopher Arig. 
totle reached six types of State. An absolate 
government is one which does as it likes, wifhons, 
regard to principle or tradition; a constitutional 
government has regular principles and traditions. 

In modern times we have not got much beyond 
this division. “Republic” is sometimes used for 
democracy, though historians (as in speaking of 
“the Dutch Republic” in the seventeenth century) 
often apply it to States where the supreme power is 
in the hands of comparatively few of the citizens. 
And “absolute” and “ constitutional” States differ 
only in the degree in which they are bound by 
tradition. The despots of the little Greek cities, 
who were mostly mere adventurers plundering the 
people while they could, might (for a time) do pretty 
much as they liked. But a modern despot is very 
much in the hands of his officials, and they act on 
some sort of principle. Moreover, in some States 
the Constitution is written down: in others there 
is nowhere any formal authorised statement of it. 
Yet it does not follow that there is less respect for 
it in the latter class. England is among their 
number, yet England is an eminently constitutional 
country. 

It would be difficult, however, to make more than 
a very rough classification, chiefly because the form 
and the spirit of a government differ videly. The 
old-fashioned division into monarchies, aristocracies, 
and democracies would class together the Govern. 
ments of England and Russia, though the Govern- 
ment of England has infinitely more in common 
with the Republican Governments of the United 
States and France than with the despotism of the 
Czar. In almost all governments which are salled 
monarchies, the sovereignty, in the legal sense, is 
not in the hands of one person, but of a king 
and a legislature which is either partly or wholly 
elected by the people. But the courtly language of 
official documents sometimes tends to obscure the 
fact. And in every country in Europe but Belgium 
the suffrage is either universal or very nearly so. 
Besides, many of the types of government have now 
only an historical importance. They have ceased 
to exist, and are not likely to reappear, at least 
int Western Europe or America. Aristocratic re- 
publics and (except in Russia) absolute monarchies 
are among these types. It is best, therefore, to 
enumerate the three leading types of govern- 
ment at present, omitting for the moment two 
peculiar casea, the German and Austro-Hungarian 
Empires. 

L. Constitutional Monarchy.—Nominally in this 
type the head of the State is an hereditary king (or 
ip some cases a queen), called for conciseness,“ the 


ELEMENTARY POLITICS. 


Ovewn,? skafeted ‘ty a body 6f Ministers generally 
whosen from ‘the Legislature, and legislating by 

ving his consent to laws passed by that body. 

ere ard certain recognised principles which 
determine his action and that of the Legislature. 
The chief of these are sometimes written down in 
an authoritative document, in other cases simply 
understood; but as new circumstances arise and 
form ‘precedents, much of the real Oonstitution is 
still unwritten always, even where there is a written 
Constitution. The head of the State directs the 
executive power and the judicial power, delegating 
the latter, of course, to judges of various grades, 
it being understood that a check on his action 
is secured to the Legislature by the fact that it, 
or sometimes the Lower House of it, votes the 
taxes necessary to pay the expenses of govern- 
ment. Moreover (thanks to the “ patriarchal theory ” 
we have before spoken of), the forms of legal 
language in use suggest that this head of the State 
is the possessor of the legal sovereignty, that the 
Ministry are only his advisers and the Legislature 
his subordinates. In practice, however, the case is 
just the reverse. The King may (if he has the 
ability) exercise a good deal of influence in the 
details of government. But on all points of the 
first importance it is understood (except in Germany 
and Austria) that he postpones his own wishes to 
the advice of his Ministers, and that they, and not 
he, are responsible to the country for acts done 
in his name. And the Ministers are selected by 
the leader of that political party which has a 
majority in the Legislature (or often in the 
Lower House of the Legislature) and can com- 
mand its support. In fact, “constitutional mon- 
ardhy” is really just the converse of what it 
professes to be. The most dignified and. preten- 
tious parts of the Government have the least real 
power ; the King is less important than the Legis- 
lature, and the Upper House of the Legislature is 
practically (and usually legally) very much less 
important than the Lower. But everywhere the 
Crown has very considerable powers in reserve,.and 
in a great emergency it may use them. 

This constitutional monarchy has grown up under 
the peculiar dircumstances of English history. 
Many of its features—eg., the existence of the 
Cabinet as a body of men Belonging to the same 
party—have never been formally enacted in England 
by statute, and are not mentioned in official doou- 
ments. The power of the Crown has practically 
died down gradually since the Revolution of 1688, 
al se during this century: the power of the 

House of Cominons bas practically increased at the 
expense of that of the House of Lords, especially 
ninee the Reform Act of 1882, Mora than any other 
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Constitution, ours fs worked by a number of 
understandings which are not all to be found in 
Btandard text-books, and which change from time 
to time. Thus the Kink never now in Engiand 
either vetoes a Bill passed by the Legielatare, or 
refuses to assent to the olearly expressed desire of 
the bulk of the nation, even if he disagrees with it. 
“The King reigns, but does not govern.” Nor does 
the Upper House of the Legislature hold oat 
permanently against the expressed desire of the 
majority of the nation. These understandings have 
more than once saved England from a revolution. 
Now, at the end of the last century the comparative 
freedom enjoyed by Englishmen induced Conti- 
nental students to turn their atténtion to the 
English Constitution; and after the fall of Napo- 
leon, the despotic kings who were restored in various 
European countries were induced to grant Con- 
stitutions more or less on the English model. But 
though the forms of the Constitution could be 
introduced, the political ability which made them 
workable, and the tacit understandings which made 
the Government very different from what it ap- 
peared to be, could not; and it can hardly be said 
that constitutional monarchy has in general been a 
very decided success outside of England. 

There are, however, enormous advantages in the 
possession of an hereditary head of the State. The 
good old feeling of loyalty is easily called out by 
the worthy representative of a great historic royal 
house. It cannot possibly be called out by an 
elected party leader whose election has very likely 
been strongly opposed by nearly half the nation, and 
who has probably made bitter enemies in his pre- 
vious career in politics. The King may exercise an 
excellent influence in social life, and may gain the 

clove and respect of his subjects in a way that no 
elected president could. Personal respect to a king 
ensures the submission of many people to 'the 
Government who would hardly be capable of com- 
prehending such an abstract idea as that of 
duty to the State. Especially is this the case in a 
great empire containing a number of politically back- 
ward peoples, such as those of the British Empire 
in India. And it is a great advantage to relieve the 
State from the turmoi, and it may be the danger, 
of an exciting presidential election. Moreover, it 
is inevitable that in that eledtion personal scandals 
(real or false) should take much too large a Ene 
in the minds of the voters. 

Now, both the other leading types of civilised 
government at present have sprang from the 
English system, though the rudiments of # similar 
system have existed at sometime or other in most 
Buropean countries, but have often been obscuréd 
or destroyed by, the growth of so-called patriarchal 
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monarchy. These types we may call Parliamentary 
(which includes, more or less, all existing mon- 
archies save Russia and the French Republic) and 
Presidential, of which the leading instance is the 
United States. The Presidential Republic which 
exists there (and has been copied throughout South 
America with more or less success) grew out of the 
English monarchy: it is the English monarchy of the 
last century, with an elective Upper House, a Lower 
House elected by a very wide suffrage, and a Cabinet 
which advises the President, but is kept apart from 
the Legislature. Its members have not seats in 
either House: if they have a communication to 
make, they do so in a formal message, and they do 
not, like an English Minister, attend to be questioned 
as to the work of their departments. When the 
American system was formed, in fact, the Cabinet 
did not hold its present position in England, and 
much had been written as to the necessity of keeping 
the Legislature and the Executive distinct. The 
American system, however, has grave defects. The 
President and the two Houses of the Legislature 
are elected for different periods, but not in the 
same way. It is quite possible, therefore, that 
the President may be of one party and one or 
both Houses of another ; and it often happens that 
before the President’s term of office has ended, he 
and the Congress are in conflict. Nor is there any 
one official authority to initiate legislation. In 
England, practically the pressure of business is now 
so great that no important legislation is likely to 
pass unless it is brought in by a member of the 
Ministry. The Ministry have by custom control of 
the order of business in the House, and can secure 
time for its discussion. But in the United States 
Congress there is also great pressure, and there is 
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of the Ministry. The difficulty has been overcome 
by a constitutional understanding. The Speaker of 
the House of Representatives (who is not mentioned 
in the Constitution at all) is allowed something of the 
game power of deciding what business shall be taken 
first as the Prime Minister has in England, and it 
is quite understood that he is a party man, and that 
he does what his party desire in the arrangement 
of business. It is understood that “he must not 
go too far,” but of course nobody can specify exactly 
where he ought to stop. In politics as in private 
business, such limitations must be left to the tact 
' and judgment of the person acting, and the opinion 
of the persons whom he deals with. 

The Continental “constitutional monarchies” all 
more or less follow the Parliamentary type of 
government, and so does the French Republic. Any 
private member of the Legislature (or in some cases 
of the Lower House of it) may bring in a Bill—i.c,, 
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propose a law. But it is understood that the most 
important Bills will be proposed by a member of the 
Cabinet, and that the Cabinet will devote its infiu- 
ence to getting them passed. If it is defeated in 
the Lower House on any important question, it either 
resigns or dissolves Parliament. (Were it to refuse 
to do either, the majority in the Lower House could 
ordinarily make government impossible by “stopping 
the supplies” —#.¢., refusing to vote money for the ex- 
penses of Government.) Generally it resigns, though 
in some cases, as in Germany and Austria, custom 
does not require it to do this if the defeat is con- 
cerned with a matter of executive policy rather than 
of legislation, provided it still commands the con- 
fidence of the Crown. Usually in these countries the 
Cabinet is recognised by law, and the Ministers are 
also (as in England) members of one or other House 
of the Legislature; but they often have the right to 
speak in either House on matters affecting their own 
department, but not to vote except in that House of 
which they are members. Moreover, in some cases 
the Upper House of the Legislature co-operates in 
preparing Bills to be presented to Parliament. In 
the French Republic the President is elected by 
both Houses of the Legislature sitting together, and 
he cannot dissolve the Legislature without the con- 
sent of the Upper House. Otherwise, he is much in 
the same position as an English king or queen, 
dismissing his Ministers when they are defeated in 
the Legislature, and selecting others who he thinks 
will be able to command a majority of votes in it. 

We see that we may now—though very roughly— 
class existing civilised governments according to 
one or other of several principles of division :— 

1. Is there one central government with full 
powers (as in England), or one central government 
with certain specified powers, or a number of 
governments which reserve some powers for them- 
selves (as in the United States)? In this latter 
type it is rather a puzzle to know where the 
Sovereignty is. The best authorities say it resides 
in all the governments taken together. This gives 
us the division into Unitary and Federative States. 

2. Is the power (generally speaking) constitu- 
tionally in the hands of several authorities, or of 
one? This will give us Russia in one division, and 
all other non-barbarous States in another. 

3. Taking the latter class, is there some one 
person in whom by the Constitution the supreme 
authority is vested, and who does not derive his 
power from the people by election? This will give 
us the division into Menarchies and Republics or 
Democracies. 

4. Is the legislative guthority carefully separated 
in most of its working from the executive? (It is 
necessary to say “in most of its working,” because 
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total anne Beara mean that there is no proper 
Sovereign in the State, and then the State would 


mot be a State at all.) If it is not separated, we 
shall have Parliamentary government. If it is, we 
shall have Presidential Republics and one type of 
Monarchy (the German and Austrian) in the same 
class. This shows, however, how classification 
breaks down when very complex objects are being 
classified and one attribute is made what logicians 
call “the foundation of the division.” Nobody 
would natarally think of the Austrian Empire and 
the United States of America as in the same class, 
because when we look into details we find they 
are unlike in many more things than they are like. 

A classification of governments, in fact, can only 
be bytype. There are two great types (apart from 
Russia)—Constitutional Monarchies and Republics. 
England, in which elements which are partly not 
elective have a good deal of power (though they 
generally do not exercise it), is a constitutional 
monarchy. Switzerland, the United States, and 
France are republics or democracies, because all 
the powers possessed by any authority in the State 
are conferred on 1t by popular election. Of course 
the non-elective authornties may not use their 
powers, and then the monarchy becomes very like 
a democracy in its practical working. Or the legis- 
lative part of the elective authorities may neglect 
their duties, or be too weak to perform them, so that 
the executive part tyrannises over the people. This 
often happens in South American democracies. Most 
of the monarchies of Western Europe, however, tend 
to resemble Parliamentary republics in their work- 
ing ; Germany, Austria, and Denmark being excep- 
tions, in which the King or Emperor not only has 
rather more power by the Constitution than in Italy 
or Spain, but really uses some of the powers which 
elsewhere have fallen into disuse. 


COMPARATIVE ANATOMY.—XIII. 
(Continued from p. 188.} 
VERTEBRATA (continued). 
BIRDS. 

THs class of the vertebrates, though possessing 
an external configuration which apparently differs 
much from all other animals, is closely allied to, 
and may be considered as a modification of, 
reptilian type—the two constituting a great group, 
which Huxley has called Sauropsida. 

The rule that animals are constructed according 
to their habits and the medium in which they live 
and move is beautifully exemplified in birds. Their 
bones are extremely light, and rendered still more 
so by being, in the majority of instances, permeated 
by air. The outer covering, or epidermis, which in 
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the preceding divisions we have seen variously 
modified, also undergoes a wonderful change, thus 
contributing to the same end, and exhibiting a 
characteristic difference from the scale-clad cold- 
blooded animals we have described. The cuticle is 
no longer covered with scales, but with closely 
aggregated appendages, or feathers, which closely 
envelop the body, for the double purpose of main- 
taining warmth and assisting in aérial progression. 
Each feather is a mechanical wonder. When fully 
formed, a feather is composed of a central cylinder 
or quill, by which it is attached to the skin; a shaft, 
which is the tapering continuation of the quill; and 
the vane or beard which projects from each side of 
the shaft. The latter is composed of barbs and 
barbules. The feathers present some variations in 
size and form in different parts of the body. They 
are variously coloured, and form the chief feature 
of ornamental beauty of birds. The feathers are 
formed by the conversion of the cells of the outer 
layer of the epidermis (skin) into horn-like material. 

The Mandible or Bill consists of two portions, 
formed by the elongated upper and lower maxillary 
bones, covered over with a horny sheath, whioh 
serves the place of teeth. Besides being a pre- 
hensile organ, the bill aids in the masticatory 
process to a certain extent, and in some birds— 
eg., the parrot—assists in climbing, thus acting 
as a third foot. It presents many interesting 
modifications of size and shape—from the fila- 
mentous cone of the humming-bird to the huge 
bill of the toucan. The food, and manner of 
obtaining it, peculiar to each species, determines 
the size, shape, and degree of hardness of the bill. 
Thus it is strong and hook-like in those which tear 
their prey; short and conical in the grain-eaters ; 
probe-shaped in those which live principally on 
insects. In the ibis, the bill is curved down. In 
the jabiru (Fig. 40,I. oc) itis bent up. It is dilated 
at the extremity in the spoonbill. Ducks, geese, 
etc., have the bill flattened. In some birds it is 
dentated. Besides these, there are a variety of 
shapes, extremely interesting. 

The Zongue presents almost as many peculiarities 
as the mandible, and, like it, serves for the most 
part as an organ of prehension. It is composed of 
muscles, covered with a horny sheath, and supported 
by one or two bony pieces (hyoid apparatus), pro- 
longed backwards behind the head (Fig. 40, VI.). 
This hyoid apparatus is very remarkable, especialf¥ 
in those birds which dart the tongue rapidly at 
insects,“as the woodpecker (Fig. 40, VI.). In the 
latter, the tongue is armed at ite tip with sharp- 
pointed ‘processes for transfixing insects, In the 
fieldfare the horny sheath of the tongue ter- 
minates in fine filaments. In the snipe it is 
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long and, slender. It ie very short in the king- 
fisher. The tongue of the goose has projecting 
from its sides a number of recurved spines. The 
honey-eaters have the extremity of their tongue 
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the gizsard. The crop is a temporary gepeption bag, 
the food lodging there until the gizzard is seady 
to receive it. It is single, but of large size in the 
common fowl (Fig. 40, IL, 4). The pigeen has a 


(b) Crow,’ AND (c) JaBinu. II. Digestive Cana, or Common Fow.. IIL. Diagram or 
Femave OrGaxs OF FowL AT BREEDING Season (OWEN) V.a. INFERIOR LARYNX OF 


Roox. V.o. VerTicay SecTion oF Inrerion Lanynx or Roox. VI. Heap oF WoopPECKER (MILNE-EDWARDS). 


Refs, to Nos. in Figs.—II, 1, gullet; 2, crop; 8, proventriculus; 4, 
8, 8, ureters; 9,9, oviducts; 10, cloaca; 11, process for a 


bb, smaller subdivisions. IV. 1, ova, or 
infundibulum ; 6, 6, oviduct; 7, oblique ri 


olks; 2, 


vascular membrane of calyx; 
of lining membrane of oviduct; 8, shell-forming di 


zzard ; 5, small intestine; 6, ceca; 7, large intestine ; 
ment of yolk-bag. IJI. : a, subdivisions of pak alee ; 

rone ; em calyx; 5, 
« tabedlon 9, ORE. 


exposed; 10, villi, containing follicles concerned in the secretion of shell, 11, convolutions of oviduct; 12, cloaca. 

Y¥.a, 1, trachea; 2, drum formed by the lower end of trachea; 8, middle ossicle ; 4, firat ring of the bronchi; 5, bronchi : 

o BG the half, . the larynx; 7, depressor muscles of the trachea. V.d. 1, inferior portion of the trachea divided at 
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glottis ; 5, inner surface of right bronchus, formed by a t. 
nehus exposed by a section of part of this membrane. V. 


fuynished with a tuft of horny, bair-like filaments. 
These peculiar shapes of the tongue are, like the 
mandibles, determined by the kind of food, and 
the method of obtaining it. Beneath the tongue 
there are a number of small glandular masses, 
called salivary glands, These furnish a gummy- 
like fluid (saliva), which moistens the food. In 
the woodpeckers and other insect-eaters the saliva 
ia viscid, to enable them to entrap insects. 
Alimentary Canal.— The first portion of the 
digestive tract, extending from the mouth to the 
stomach, is called the gullet. Its length is pro- 
portionate with the bird’s neck. It is usually wide, 
andin some birds capable of great distension. At 
the lower part of the neck it communicates with a 
receiving cayity, or crop (Fig. 40, I1.), where the food 
remains lodged fora time. A little below the crop 
there is another dilatation, the proventriculug, or 
second stomach, (Fig. 40, I. 8), and below this a third, 


, semi-lunar membrane; 8, osseous cross-bearer; 4, little rim formed by internal lip of the right 
he sa ps membrane ; 6, portion of the cavity of the right 


1, hyoid apparatus; 2, tongue. 


double crop. In many birds it is wanting, the food 
passing along the gullet to the true stomach at once, 
or, aS in some birds that swallow whole fish,. 
the gullet is distended into a pouch-like cavity, 
serving the purpose of a crop. The proventriculus. 
(Fig. 40, II., 3) may be smaller or larger than 
the gizzard. Its walls are thickly studded with 
small follicles called gastric glands, which pour 
out a fluid to macerate the food, and to reduce: 
it to a condition more readily acted on by 
the gizzard. The gastric glands are variously 
arranged, and present some differences in size 
and shape. 

The gizzard, composed of a dense aggregation of 
muscular fibres, is covered on its internal aspect by 
a dense skin-like membrane, thus forming a power- 
ful agent for the mechanical reduction of the food. 
Many birds further increase the power of reduction 
hy swallowing pieces of flint or other hard substanges- 
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The :intestigal portion of the alimentary: canal 
retains much of the simple reptilian form. It 
varies from twice to eight'times the length of the 
body. The first portion of the intestine immediately 
succeeding the stomach is called the duodenum, and 
is arranged in a characteristic loop-like fold, the in- 
terval being occupied by a gland called the pancreas, 
which is similar in structure to the salivary glands. 
The remaining portion is also more or less folded, 
and finally terminates in a short tube of greater 
calibre, called thelarge intestine. Inthe mammalia, 
the large and small intestines are separated by a 
valvular fold of the mucous lining; in birds, however, 
there is no such arrangement. The point of term- 
ination of the one and commencement of the other 
is marked by one or two pouches called ceca (Fig. 
40, II., 6), one on each side of the intestine. They 
vary in length from a simple offset, as in the Solan 
goose, to processes some feet in length, as in the 
grouse. The interior of the caca of the ostrich is 
arranged in a spiral manner. The ceca are wanting 
in many birds, as the cormorant, wrvneck, toucan, 
some vultures, etc. The large intestine is short, 
straight, and destitute of folds, and terminates in 
the cloaca (Fig. 40, JI., 10). There is an appendage 
(Fig. 40, II., 11) connected with the small intestine, 
the remains of the duct of communication between 
the yolk-bag and intestinein the chick. Birds have 
no complete diaphragm or partition muscle separ- 
ating the thorax from the abdomen; consequently 
the liver, which is large and two-lobed, occupies a 
part of both cavities. It has appended to it a gall 
bladder and a bile-duct. The latter opens into the 
first part of the small intestine. Thespleen is small. 
The kidneys are large, and lodged along the upper 
part of the pelvis. From each kidney a tube—the 
ureter (Fig. 40, II., 8)—passes downwards, termin- 
ating in the cloaca. Birds have no urinary bladder, 
the urine being voided along with the excrement. 

The Respiratory Apparatus,—This consists of an 
air-tube (the trachea), with an upper and lower 
larynx, two lungs, and a number of air-sacs variously 
disposed throughout the body. The trachea, or 
wind-pipe, is a cylindrical tube, composed of a 
number of cartilaginous rings connected together 
by fibrous membranes. Its length accords with 
that of the neck of the bird. It is surmounted 
above, and also below, by a larynx. The upper 
larynx is homologous in position, and in some 
respects in strocture, with the mammalian larynx. 
Bat not in function. The lower one is the true 
laryhx (syririx), whence emanate the sweet songs by 
which the feathered tribe relieve the stiliness of 
country life 

The rings which enter into the formation of the 
adr-tube ate not invariably. of-a .oniform diameter; 
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but sometimes present éocentric arrangements, xe 
in the tarkey, heron, eagle, etc., increasing in size 
from above downwards. Sometimes one or more 
chamber-like dilatations are found developed upon 
ib. 
The lower larynx is situated upon the inferior ex- 
tremity of the trachea, just before ite bifurcation 
into the bronchi. This complex apparatus will be. 
best understood by a reference to Fig. 40, V., a, b 
(after Milne-Edwards). It may be compared to a. 
kind of osseous drum, the interior of which is 
divided inferiorly by a traversing beam of the same 
nature, surmounted by a thin semilunar membrane 
(Fig. 40, V., b; 2). This drum communicates in- 
feriorly with two apertures of the glottis (rime 
glattidis) formed by the termination of the bronchi, 
and each provided with two lips, or vocal cords, 
Finally muscles, whose numbers vary, extend be- 
tween the different rings of which these parts are 
composed, and move them so as to stretch more or 
less strongly the membranesthey support. In birds 
which do not modulate the sounds, the membranous 
septum is wanting. In those which do not sing 
there are no muscles proper to the inferior larynx. 
The lungs are small and undivided. A subdivision 
of the trachea (bronchus) enters the inner and lateral 
aspect ef each lung, and after traversing the lung 
by smaller subdivisions (Fig. 40, III., aa, 6b), com- 
municates on their inferior surface, by four or more 
pairs of orifices, with the air-sacs of the body. The 
latter communicate with the interior of the bones. 
Respiration is thus seen to be a very active and 
complicated process in birds, and not confined to 
the lungs, but shared in by every part of the body 
where air penetrates. 

Circulation.— The temperature of the blood 
exceeds that of any other vertebrates, ranging on 
an average from 100° to 109° or 110° Fahr. In sea- 
birds, as the gull, the temperature is lower than that. 
of other birds, varying from 100° to 105° Fahr. In 
the common ‘fow!] it ranges from 107° to 110°. In 
the swallow it is said to be as high as 111}° Fahr. 
The blodd-corpuscles are for the most part red and 
nucleated. 

The heart is double, each half presiding over & 
separate system’; the right one over the pulmonary, 
the left one over the genera] or systemic. The 
main object of the right system is to remove from 
the blood carbonic acid, which results from the 
waste-tissue produots, and replace it with oxygen. 

Nervous System.—The brain of birds makes some 
little advance towards the mammalian charactef. 
The cerebral hemispheres are increased in size, ahd 
possess traces of convolutions. The ganglia which 
preside over the sense of taste are small. The 
optic lobes-are large, as might be anticipated from 
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the keen sense of sight und the complete power of 
adaptation of it, at all distances, which birds possess. 
The cerebellum and spinal cord are both of large size. 

The Skeleton.—The skull of birds is made up of 
@ number of bones, separate in the young bird, 
but whieh, speedily growing, become inseparably 
blended together in the adult. The jaws, as already 
snentioned, are elongated, and both are movable. 
The lower one is connected to the cranial bones by 
the intervention of a second one called the quad- 
rate.bone. The skull is connected to the vertebral 
colamn by means ofasingle condyle. The vertebree 
vary in number, the cervical ranging from ten to 
twenty. The dorsal, lumbar, and sacral vertebre 
are generally found fused together and immovable. 
The coccygeal, which support the tail, are movable. 
The sternum, or breast-bone, is large and expanded, 
and has projecting in the median line a keel-like 
ridge, to increase the surface of attachment of the 
large elevator and depressor muscles of the wing. 
it has connected with it two bones: one small, the 
furcula, or clavicle ; the other large and strong, the 
eoracoid bone. ‘The latter acts as a powerful 
fulcrum to the wing, as well as a point of attach- 
ment to muscles. The extremity of the bird's wing 
(hand) merely serves the purpose of a support for 
feathers. The legs vary considerably in length, ac- 
cording to habits. Each foot has three or four toes, 
terminated by claws, and in aquatic birds connected 
together by an intervening web—this is principally 
confined to the three anterior toes. The feet and 
legs are generally covered with horny, scale-like 
plates, and destitute of feathers. The power of 
flight which many birds possess is indeed wonderful. 
The muscles in connection with the upper extremity 
may be said to consist of two classes: one by 
which great power is obtained ; and the other, speed 
at the expense of power. 

Generative System.—In their reproduction birds 
are strictly oviparous. ‘The generative organs ex- 
hibit for the most part a close analogy to those of 
the higher reptilia, The ovary is racemose and single, 
the right with its oviduct being permanently atro- 
phied, a singular violation of symmetry which is con- 
fined to birds. In this class of Vertebrata incuba- 
tion attains its highest perfection. It appears to 
arise from the concurrence of these three exigencies 
—the necessary life and early maturity of the young, 
the necessity of warmth to their development, and 
the incompatibility of utero-gestation with flight. 

Classifioation.— Birds are divided by Professor 
Huxley into three orders :— 

1. Saurure.—Distinguished by having a leng tail 
like a lizard. This order contains only the extinct 
bird, archwopteryx. 

2. Ratite.—From their raft-like keelless sterna, 
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This order comprises ostriches, yheas, emeus, 
cassowaries, and the apteryx. 

8. Carinate.—Having the sternum raised into a 
median ridge or keel. All ordinary birds belong to 
this order. 

MAMMALIA 

We have described beings adapted to live in 
water ; beings capable of living on land or in water ; 
others that can soar in air far above earth's surface ; 
and now it only remains to describe those animals 
which constitute the final link in so extensive a 
scale—and being final, in possession of forms the 
most beautiful, of faculties characterised by the 
highest degree of intelligence, and of peculiarities 
which distinguish them from every other division 
of the great vertebrate kingdom. The chief dis- 
tinctive peculiarity is that of teats, which nearly 
all possess, and whence they take their name, the 
word mammalia coming from the Latin mamma, a 
teat. The preceding divisions are more or less 
independent of their parents for support. Not so, 
however, the mammalian young; helpless when 
born, they would hopelessly perish had not Nature 
provided the parent with breasts which furnish the 
secretion milk, and a corresponding degree of 
affection—the one to nourish, the other to cherish 
them until sufficiently matured to seek food for 
themselves. ‘The teats vary somewhat in position 
and number. In man and the quadrumana they are 
situated on the chest; in flesh-eaters, over the 
chest and belly; in the cow, mare, etc., they are 
placed close to the hind extremities. They are two 
in number in the goat, elephant, and ape; four in 
the horse and cow; eight in the cat; ten in the 
rabbit and pig; and ten or twelvein the rat. Each 
milk gland consists of a number of small lobes 
bound together by connective tissue. Each of the 
small lobes is made up of still smaller ones, and 
each of these terminates in a small tube or duct. 
The ducts of the smaller divisions of each lobe join 
to form a common duct. The ducts so formed 
terminate at the central projecting part (nipple) of 
the breast. The chief constituents of the milk are: 
Caseine, butter, sugar of milk, alkaline and earthy 
salts, with traces of iron. 

The lowest order of each great class is represented 
by beings which partake of the character of the 
next lowest class, and so we find it here. The 
Duck-billed Platypus (Ornithorhynchys), a native of 
Australia, has certain features which are essentially 
bird-like in character—e.g., it has a bill like that of 
a duck, webbed feet, etc. It spends much of its 
time in water, though it has burrows excavated in 
the adjacent banks of the stream. Closely allied to 
it is a peouliar hedgehog-like animal, furnished 
likewise with a bill, and prickly spines on ite back,. 
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the porcupinesant-eater (Hohkidna}). Both these 
forms lay eggs. 

In the next stage towards mammalian perfection 
we find an extensive order of animals, principally 
found in Australia, Tasmania, and the islands of the 
Asiatic Archipelago as far as Java. A few species 
are found also in America. These are the mar- 
supials, or pouched quadrupeds (kangaroos,opossums, 
etc.), 80 named from the presence of a bag, deve- 
loped from the skin of the belly, in which they carry 
their prematurely brought-forth young during the 
helpless condition of intancy. Safe from danger in 
the pouch, the young are enabled to reach the 
maternal teats, by which they hang and are fed.* 

With few exceptions, the mammalia have their 
skin protected with hair. In colour, shape, and 
strength, the hairs vary considerably, from the curly 
wool which keeps the sheep warm, to the protective 
spines of the hedgehog. The hair fulfils the follow- 
ing conditions :—Provides warmth to the body, adds 
to the beauty of the animal, forms a protective 
covering to the skin, and likewise, as in the 
timid hedgehog, a spiked coat of mail, a most 
formidable and invincible barrier to the would-be 
antagonist. Every hair is divided into a free part, 
or shaft, with its tapering point, and a root inclosed 
within a sac. In straight hairs, the former is 
generally straight and rounded; in the curly and 
woolly hairs, it is twisted spirally, and quite flat, 
or slightly ribbed. The root is always straight and 
cylindrical, and softer and thicker than the shaft; 
at least, at its lower part. In living hairs it ends in 
a still softer knob-like enlargement, two to three 
times thicker than the shaft, the bulb of the hair, 
which is placed, cap-like, upon a little process of 
the sac named the hair papilla. 

The nails and claws are, like the hairs, modified 
epidermic processes, and, like it, consist of a soft 
and a horny layer. 

Some animals, as the elephant, hippopotamus, 
rhinoceros, hog, horse, ass, etc., have remarkably 
thick skins, and on this account were formerly 
classed by Cuvier as a distinct order, under the 
name Pachydermata (wayus, thick ; 8¢pua, skin). 


METEOROLOGY.—III. 
[Continued from p. 164.]} 

THE PRESSURE OF THE ATMOSPHERE. 
THOUGH the barometer cannot safely be used as a 
weather-glass by the mere observation of how high 
or how low it is at any one time, as is suggested by 
the words “change,” “ fair,” “‘set fair,” etc., placed 

* Plutarch, in his treatise on the love of parenta for their 
children, mentions these animals as an illustration of affection 
for their offapring. 
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on the dials of aneroids and other popular forms of 
the instrument, there are a few general rules as to 
its height. It is generally high :—(1) in very cold 
weather when the lower strata of air are denver, 
(2) when the air is dry, and (3) when an upper 
current sets in towards its position. Conversely, 
the mercury is low in warm or damp weather or 
when the air is moving upward, as in the upcast 
shaft of a mine. 

We thus get permanent high-pressure regions 
along the line of the tropics, and a low-presgure 
area along the equator, where the sun's heat 
produces a constant up-current. This upflow 
produces the trade-winds (see Vol. I., p. 146), whilst 
the earth’s rotation gives to all winds a tendency 
to be deflected towards the right in the northern, 
towards the left in the southern hemisphere. The 
prime source of all movement in the atmosphere is 
the general] temperature circulation set up between 
the equator and the poles, all wind arising from 
differences of pressure, the air flowing from a high- 
pressure area to a low-pressure area to restore 
equilibrium. Just as a river flowing down from its 
source to its mouth cannot slide straight down the 
incline like a solid weight on a board, but forms 
eddies or whirlpools in which the water gyrates 
downwards, backwaters in which it flows upwards, 
ripples, and other complex movements, so the air 
flows in various more or less complex spirals. The 
earth's rotation, which gives an easterly tendency 
to northerly winds and a westerly one to southerly 
ones in the northern hemisphere, will cause these 
spirals to travel, in that hemisphere, in the same 
direction as the hands of a watch, when surrounding 
a region of high pressure. This may be expressed 
by saying that the wind leaves the point of highest 
pressure on its right hand. Conversely, the wind 
flowing out of a region of low pressure circulates 
(in the northern hemisphere) against watch-hands, 
or so as to leave the lowest pressure on its left. In 
the southern hemisphere these conditions are re- 
versed, the wind moving round a low-pressure area 
with watch-hands and round a high-pressure area 
against them. Though previously ascertained, this 
principle is known, from a professor of Utrecht, as 
Buys-Ballot’s Law, and is often stated as follows :— 

“In the northern hemisphere, stand with your 
back to the wind, and the barometer will be lower 
on your left hand than on your right. In the 
southern hemisphere, stand with your back to the 
wind, and the barometer will be lower on your 
right hand than on your left.” Obviously, this Jaw 
may be ‘transposed into:—“ If you stand (in the 
northern hemisphere) with the high barometer on 
your right and the low on your left, the wind will 
blow on your back.” ’ 
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Though lines known as isobars joining places 
having the same average barometric pressure for the 
year, or for any month in the year, have been for 
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Fig. 10. 
EXPLANATION OF THE CHART. 


In the above chart the dotted lines are ‘“‘isobara ou: auc us 
equal barometrical pressure, the values which they indi- 
cate being given in figures at the end, thus—30°4, The 
shade temperature is given in figures for several places on 
the coast, and the weather is recorded in words, The 
arrows fly with the wind, the force of which is shown by 
the number of barbs and feathers, thus :-- —,», light; 


-—y>, fresh or strong; >—>, a gale; »—->, a violent gule ; 
© signifies calm, The state of the sea is noted in capital 
letters, The * denotes the various stations. 


a quarter of a century laid down on maps, it is only 
comparatively lately that the tracing of syxchronous 
charts by means of telegraphic communication 
at small intervals of time, generally daily, giving 
{sobars for every tenth of an inch of the barometer 
scale, has shown a close connection of wind and 
weather, not only with the nearness of these curves, 
but also with their shapes. These synchronous 
charts are also called synoptic charts, as they enable 
the meteorologist to take a general view of the 
weather of a whole area, and, as they may contain, 
in addition to the isobars, isotherms, arrows marking 
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the direction and velocity of the wind, and symbols 
to represent the conditions as to sky, cloud, rain, or 
snow, they are also kuown as weteograms, For 
example, Fig. 10 is the meteogram issued by the 
Times for January lst, 1892, with the explanation 
published with it, - 


The comparison of many thousand meteograms 
has led to the following generalisations :-—-* 

1. That in general the configuration of the isobars 
takes one of seven well-defined forms. 

2. That, independent of the shape of the isobars, 
the wind always takes a definite direction relative 
to the trend of these lines, and the position of the 
nearest area of low pressure. 

3. That the velocity of the wind is always nearly 
proportional to the closeness of the isobars. 

4. That the weather—that is to say, the kind of 
cloud, rain, fog, etc.—at any moment depends on 
the shape, and not on the closeness, of the isobars, 
some shapes being associated with good and others 
with bad weather, 

5. That the regions thus mapped out by the 
isobars are constantly shifting their positions, so 
that changes of weather are caused by the drifting 
past of these areas of good or bad weather, just as 
on a small scale rain falls as a squall drives by. 
The motion of these areas is found to follow certain 
laws, so that forecasting weather-changes becomes 
a possibility. 

6. That habitually in the tropics, and sometimes 
in the temperate zones, rain may fall without any 
appreciable change in the isobars, though the wind 
conforms more regularly to the general law of these 
lines. Such rain is termed “ non-isobaric,” 

The seven fundamental shapes assumed by iso- 
bars—which are, as we have seen, comparable to the 
various forms of eddy, backwater, and ripple in a, 
stream of water—are the cyclone, secondary cyclone, 
anticyclone, wedge-shaped isobars, straight isobars, 
V-shaped depresgions, and cols. When we trace—as 
we shall briefly do—theobserved connection between. 
these various shapes and particular conditions of 
weather, we are not indulging in any theory or argu- 
ing from statistics, but adopting a synoptical method 
based mainly empirically upon pure observation. 

The direction of the wind is always along the 
isobar, leaving the lowest pressure on its left hand (in 
the northern hemisphere), but not exactly parallel 
with the isobar but inclined towards the nearest, 
low pressure at an angle between 30° and 40°. The 
velocity of the wind is roughly proportional to the 
closeness of the isobars, which is expressed by what 
is termed the barometric gradient. In engineering 
the same unit of measurement, the foot, is used for 
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both the vertical and horizontal soates in a gradient ; 


thus, a gradient of one in sixty implies a slope 
rising one foot in sixty. In meteorology, however, 
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Fig. 11 —Storm WARNINGS 


into which science the term was introduced by 
Mr. Thomas Stevenson, the unit of the horizontal 
scale is 16 nautical miles and that of the vertical 
scale one-hundredth of an inch of the barometer. 
Thus, a gradient of 2 means a difference of 
0:02 in. between isobars fifteen miles apart. 
This would give a fresh breeze. The gradi- 
ent is measured at right angles to the iso- 
bars, just as we measure the slope of a hill 
at right angles to two contour lines Gra- 
dients seldom exceed four or five in Britain, 
and may be said to be moderate when below 
one and steep when above two As, on the 
Continent, a degree of sixty geographical 
mailes, and a millimétre, which is nearly 
equal to 0:04 of an inch, are taken as stand- 
ards of measurement, their gradients are 
almost identical with ours 


THE MOVEMENTS OF THE ATMOSPHERE 
HOW THEY ARE CAUSED BY CHANGES 
OF PRESSURE, AND HOW THEY PRODUOEB 
CHANGES OF WEATHER. 


The movements of the atmosphere are 
familiar to us as stinds, and though, as we 
have scen, their direction on a large scale 
is generally spiral, over smaller areas we 
commonly consider winds as blowing in 
straight lines. The distinction must be 
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of a system of spiral movement éhifte its position. 
These two movements are as independent as are 


the rate of movement of the earth reund the sun 
and that of the sun itself through space. 

The force and velocity of the wind is 
estimated according to the Beaufort scale, 
devised by Admiral Sir Francis Beaufort 
in 1805, which, omitting its purely naut- 
ical application, is as follows :—~ 


Velocity in miles In metres 
per hour. per second. 


Force, 
0. Calm - = »* 8 - « 1% 
1. Lightair- - - 8 - - 8% 
2. Light breeze - - 18 - - 5°82 
8. Gentle breeze - - 18 - - = 81 
4, Moderate breeze - 28 - - 108 
5. Fresh breeze - - 2% - - 326 
6. Strong breeve - - $4 - - 152 
7. Moderate gale- - 40 - - 179 
8 Fresh gale - - 48 - «| 1 
9 Stronggale - - 56 - 2560 
10. Whole gale - ~- 665 - 20° 
11. Storm - : - 75 - « 385 
12 Hurricane - - 00 - - 40°0 


Of these velocities, 6 is the lowest 

number taken to justify the issue of warn- 

ings to the coast by our Meteorological Office, and 
9 the lowest allowed by the Board of Trade to be 
pleaded as “stress of weather.” These velocities 
are not supposed to be uniform, 48 miles an hour 





Fig. 12.—ANEMOMETER. 


clearly borne in mind between the velocity of the meaning 48 miles tn the hour, allowing for violent’ 


‘wind, or its rate of motion in the spiral, and the 
velocity of a storm, of the rate at which the centre 


gusta and lulls. The probability of strong wind is 


indicated at coast stations by the hoisting of a eone 
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of canvas, three feet high and three feet across the 
base, by day, or three lamps on a triangular frame 
by night. The south cone and its corresponding 
triangle has its point downwards, and indicates the 
probability of strong winds at first from the south- 
ward—#.¢e., from S.E. veering toS8.andtoN.W. The 
orth cone has ite point upwards, and indicates 
strong winds as probable from the northward—i.c., 
from N.W. veering to N. and 8.E. (Fig. 11). 

On weather-charts the direction of the wind is 
indicated by arrows which fly with the wind, and 
do not face it as does the vane of a weathercock. 
The weathercock is the instrument employed to 
give the direction, and care must be taken that its 
north point is set to the true, and not to the 
magnetic, north. We usually only use the eight 
principal points, out of the 32 points of the 
compass, in describing wind. The force of the 
wind may be approximately measured either by a 
pressure anemometer or by a velocity anemometer. 
In the first case, a plate of sheet-iron one foot 
square swings like the signboard of an inn; whilst 
Robinson's anemometer, the chief form of the latter 
type, consists of four hemispherical cups on the 
arms of a horizontal cross, rotating a vertical axis, 
which is connected by gearing to recording 
apparatus (Fig. 12). The force of the wind is in- 
dicated on the chart by the number of barbs and 
feathers to the arrows. 


ENGLISH LITERATURE.--XVI. 
[Continued from p. 199.] 
THE RESTORATION PERIOD: DRYDEN AND THE 
POETS. 

From what we have said in earlier lessons, our 
readers will be able to realise to some extent the 
strength of the reaction which followed upon the 
downfall of the Puritan influence and the victory of 
the Court party at the Restoration, and the effect 
which this change produced upon the literature of 
the age. Nothing can better show this contrast 
than a comparison of the character and career of 
Milton with that of Dryden; Milton the very type 
of a Puritan poet, Dryden by far the greatest, and 
probably the best, among the literary offspring of 
the Restoration. 

John Dryden was born in 1631, of an ancient and 
honourable family, in the county of Northampton. 
After commencing his education at a school in the 
neighbourhood of his home, he was removed to 
Westminster School, then under the government of 
the celebrated Dr. Busby. From Westminster he 
was elected to a scholarship at Trinity College, 
Cambridge, where he took his bachelor’s degree in 
1654, though he continued to reside at the univer- 
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sity for several years after this time Dryden then 
removed to London, having in the meantime become 
possessed of a small fortune by the death of his 
father. His relatives were all of the Puritan party, 
and Sir Gilbert Pickering, a near kinsman, under 
whose immediate auspices Dryden entered public 
life, was a trusted friend and follower of Cromwell. 
Naturally, therefore, Dryden's first public efforts 
were upon thesame side. The earliest of his poems 
of any great pretension is his “ Heroic Stanzas on 
the Death of Oliver Cromwell.” But Cromwell was 
dead, and the Restoration soon followed; and 
Dryden, like many another, abandoned the fallen 
creed to worship the rising sun. This event, how- 
ever, brought Dryden no immediate improvement in 
fortune or circumstances, but the reverse ; for the 
friends upon whose influence and protection he had 
formerly relied remained faithful to the fallen 
cause, and Dryden, separated from them, was left 
to rely upon his own resources. The first-fruits of 
Dryden’s political conversion were two poems— 
“‘ Astrea Redux,” a poem in honour of the King’s 
return, and “ A Panegyric on the King on the Occa- 
sion of the Coronation.” But Dryden had to live by 
his pen, and he therefore applied himself to that 
form of literature for which, in the reaction from the 
spirit of Puritanism, the demand was greatest and 
the reward surest—the drama. For many years, 
beginning very soon after the Restoration, he pro- 
duced, in pursuance of an agreement into which he 
had entered, three pieces for the stage every year ; 
and his plays show an inexhaustible variety in 
subject and character, though they are all alike in 
the dramatic defects which we shall have to refer 
to hereafter. Nor was his diligence in other de- 
partments less remarkable, in poetry and in prose 
alike. In 1670 he was appointed to the office of 
Poet Laureate, and, unlike the modern holders of the 
office, became Court poet in reality as well as in 
name, zealously devoting his great powers to the 
most servile and indiscriminate flattery of the King 
and his favourites, and the most violent attacks on 
all who opposed the party in power. Dryden had 
been educated among Puritans, but at the Restora- 
tion became a rigid Anglican, and wrote one of his 
greatest poems in defence of the Anglican position. 
But soon after the accession of James II. he aban- 
doned his old faith and professed himself a Roman 
Catholic. Of course the honesty of a change of 
creed so sudden and so opportune has been much 
impugned ; and though we may not be called upon 
to suspect Dryden of conscious insincerity in this 
change any more than in any other of his trans- 
itions, religions or political, they at least show the 
absence of that earnestness of purpose and strength 
of conviction which characterised the preceding 
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generation, and the want of which marked the age 
of the Restoration beyond all other periods in our 
history. 

Dryden married, in 1663, Lady Elizabeth Howard, 
daughter of the Earl of Berkshire, but the marriage 
was not a happy one. His literary labours were 
carried on with unceasing diligence down to the 
time of his death. He died of dropsy in the year 
1700. 

Before speaking in any detail of Dryden's works 
individually, it may be well to point out what were 
tne leading features of his genius, what qualities as 
@ poet he had, and what he wanted. The power of 
pathos is wholly absent in him; he neither arouses 
our sympathies nor touches our pity. He addresses 
himself to the reason and judgment, not to the 
passions or emotions of his readers. The dramatic 
faculty, again, is very defectivein Dryden. Hecan 
describe characters with unequalled power and 
felicity—the satirist’s art ; but he cannot place them 
before our eyes living and in action—the dramatic 
art. But Dryden was a man of immense intellec- 
tual ability, capable of being applied with success 
to almost any task, equally strong in argument and 
in satire. His observation of the salient points of 
character was keen, and his judgment in handling 
every subject with which he dealt admirable. But 
his greatest gift—that in which he specially excels 
alone among poets—is his power of expression, 
style, and versification. His language is everywhere 
a perfect model of English style—clear, simple, 
nervous, full of variety and of dignity. In every 
line there is a force and elevation rarely attained 
by any other poet, the unmistakable presence of the 
tis divinior of the Latin poet. His verse has been 
the admiration of each succeeding generation. 

From what we have said, it will easily be believed 
that Dryden's plays are not the works on which his 
fame should be rested. They are brilliant fre- 
quently, with plenty of variety of incident, and the 
versification (for his plays are, for the most part, in 
regular rhymed verse) is admirable. When they were 
produced, they enjoyed an unbounded popularity. 
But that was an age in which Shakespeare was 
despised, and the Elizabethan drama held bar- 
barous. And to a sounder taste Dryden's plays are 
wearisome, wanting in every dramatic element. 
But: their number is an extraordinary evidence of 
the unwearied diligence of their author. 

The second class of Dryden’s works consists of 
poems in honour of public persons or public events. 
Some of this class, those addressed to Cromwell and 
to Charles II., we have already mentioned ; but the 
most remarkable of such poems is the “ Annus 
Mirabilis,” the first in point of date of his more 
ambitious poems. Its subjects are the Great Fire 
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of London, and certain successes gained by the 
English fleet in the Dutch War, both happening in 
the year 1666; hence named by the poet “ Annus 
Mirabilis.” The poem consists of more than three 
hundred stanzas of four lines each, the lines being 
ten-syllabled lines rhyming alternately. This was 
a favourite metre in Dryden’s day, but it is one that 
wearies the ear, and is peculiarly ill-suited for the 
purposes of narrative. Indeed, the “Annus Mira- 
bilis” is, on the whole, one of the least pleasing of 
its author’s works; and it is deformed by occasional 
examples of ingenious extravagance, showing that 
Dryden had not yet fully escaped the influence of 
the metaphysical style prevalent in his younger 
days. 

The next class of Dryden's works which we have 
to consider are his satires; and in them we find his 
genius displayed in its highest excellence. The 
most important of these are of the nature of 
political satires, written in the interest of the King, 
and in favour of the Duke of York’s succession to 
the throne, in opposition to the party which called 
itself the Protestant party, led by the ambitious 
and unscrupulous Earl of Shaftesbury, and whose 
nominal rallying-point was the unfortunate Duke of 
Monmouth, natural son of the King. The first and 
most successful of these satires is the first part of 
‘Absalom and Achitophel.” This work was pub- 
lished in 1681, and published with the view of pro- 
ducing a specific effect upon the public mind. The 
unti-Popish feeling of the country was very strong. 
It had shown itself especially in the horrible cruelties, 
the murders of innocent men in the name of justice, 
which arose out of the so-called Popish Plot—a plot 
which was mainly, at all events, the creation of 
popular alarm and excitement deliberately stimu- 
lated by the party of Shaftesbury for their own 
selfish end. And the friends of genuine liberty, 
alarmed at the violence of the King, were to a great 
extent driven to support Shaftesbury. But the tide 
had somewhat begun to turn ; and Shaftesbury him- 
self was in the Tower under a charge of treason. 
At this juncture Dryden produced his satire in the 
hope of exciting popular ill-will against him, and so 
securing his ruin. Under the guise of the Scrip- 
tural story of David and his rebellious son, Absalom, 
he presents to us the history of the moment. The 
too indulgent David is the King himself. Absalom 
stands for the beautiful, weak, and ungrateful 
Monmouth; Achitophel, the crafty and faithless 
counsellor, for Shaftesbury; while the minor char- 
acters of the Scripture story have all their counter- 
parts in the modern history. The satire is one of 
the finest in the language ; its pecutiar merit con- 
sists in the extraordinarily powerful portraits it 
contains of the chief characters. 
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This satire was @ great eucoess, and ite fame im- 
anediate, But Shaftesbury, nevertheless, escaped, 
for the grand jury ef London rejected the indict- 
ment against him; and his admirers struck and 
distributed a medal in honour of the event. This 
gave agcasion to another satire from the pen of the 
Court poet. “The Medal” is scarcely less powerful 
than its predecessor, but it is very different in tone 
and manner. The cool dissection of character 
‘which we find in “Absalom and Achitophel” is 
replaced by violent, even savage attack. It is an 
onslaught upon Shaftesbury alone. 

A second part of “ Absalom and Achitophel” was 
published the next year; it is not, however, for the 
most part the work of Dryden, but of a very inferior 
band, and has little of the power of the first part. 

“MacFlecknoe” is a satire of a very different 
class. Dryden, like most of the wits of his day, as 
well as of the periods which preceded and ulti- 
mately followed his time, was always in the heat of 
controversy, and always at war with rival writers 
and literary men. In “ MacFlecknoe” he intended 
to inflict summary vengeance upon Shadwell, a 
second-rate poet, with whom Dryden was constantly 
at war. The satire is very brilliant, very severe, 
and very unjust. 

The next class of Dryden’s writings of which we 
have to speak consists of his poems on controversial 
subjects. Of these the most important two are the 
**Religio Laici,” written by Dryden while still a 
Protestant, in defence of the Anglican Church ; and 
“‘The Hind and the Panther,” written after his eon- 
version to the Roman Catholic religion, in defence 
of the Church of Rome. The first of these poems, 
in the form of an epistle, contains an elaborate ar- 
gument in favour of the author's then position. In 
point of expression, and the admirable adaptation 
of style and versification to the subject-matter, it is 
almost without a rival among poems of its class. 
The effect of “ The Hind andthe Panther” israther 
spoiled, notwithstanding its many beauties, by its 
half-aliegorical form. 

A very high place among Dryden's poems must 
be awarded to his odes. Of all the lyrics in our 
language of the more ambitious, the heroic or 
Pindaric kind, Dryden's great ode on “ Alexander's 
Feast” is the finest. It was written in the year 
1697, and, like his “Ode for St. Cecilia’s Day,” and 
some other well-known odes by other authors, was 
written for the musical festival then annually held 
on 8t. Ocecilia’s Day. Dryden’s extraordinary 
energy and vigour of style was precisely suited for 
sach poetry, while his deficiency in pathos was not 
felt, for in the Pindaric ode there is little space for 


Dryden's “Fables,” many of which are from 
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Chaucer, are either adaptations in m language 
of some of the “ Canterbury Tales,” or original tales 
in imitation of Chaucer. As poems they are 
pleasing ; but thay are not Chaucer either in spirit 
or in style. 

Dryden's translations consist of the whole of 
Vergil, several of the Satires of Juvenal, and some 
of Ovid’s Epistles. His prose works are entirely 
critical, the most important being an “ Essay on 
Dramatic Poetry.” They are distinguished for the 
most part by admirable good sense and judgment 
in their criticism, and always by a style manly and 
vigorous, the counterpaft in prose of Dryden's 
manner in verse. 

Of poets other than dramatic, there is none but 
Dryden, in the age of the Restoration, worthy of 
any prolongéd notice. Poetry was the fashion ; and 
dilettanti noblemen in numbers wrote poetry to 
which their rank gave a momentary prominence. To 
this class belonged Roscommon, Rochester, Buck- 
ingham, and also Dorset. Some, like Sir Charles 
Sedley, wrote graceful and lively songs. Perhaps 
the poem best worthy of mention is the “Splendid 
Shilling,” by John Philips, a mock-heroic poem not 
destitute of humour. 


THE DRAMATISTS AND PROSE WRITERS. 

Turning to the drama, in tragedy the highest 
place must be assigned to the unfortunate Otway. 
Thomas Otway was a man of good birth and educa- 
tion, but his career, varied as it was in its incidents, 
was one unbroken succession of misfortunes and 
distresses, and he died at last in the most abject 
want and misery in 1685, when only thirty-four 
years of age. The best of his tragedies, and those 
upon which his fame now exclusively rests, are 
The Orphans and Venice Preserved. These plays 
show that Otway possessed the power of pathos, 
and the power of moving our sympathies, in a 
very rare degree. His conceptions of character are 
powerful, if not always very natural, and his style 
is vigorous and elevated. In his comedies, of 
which he left a considerable number, Otway’s 
genius shows to far less advantage. His true 
domain was tragedy, and tragedy of the saddest 
and most pathetic kind. 

Nathaniel Lee was also a writer of much tragic 
power, though through all his plays there runs a 
vein of a kind of strange wildness, which may he 
explained by the tendency to insanity which on 
more than one occasion during his life became 
developed. into actual madness. The best known 
of his pieces is The Rival Queens; or, Alewander 
the Great. 

Thomas Southerne and Nicholas Rowe may be 
‘conveniently mentioned here as. belongizg to. the 
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same dramatic school with those of whom we have 
spoken, though both of them in the more active 
period of their lives were contemporaries rather of 
Pope than of Dryden. Few plays appear to have 
enjoyed a more genuine popularity than Southerne’s 
tragedy of Orovnoko. Rowe was one of the most 
prominent of the men of letters of his time; he 
edited the plays of Shakespeare, and filled the office 
of Poet Laureate. Of his plays the most successful 
were Jane Shore and The Fuir Penitent, the 
latter of which is founded upon Massinger’s Fatal 
Dowry. 

. Far more characteristic, however, than its tragic 
stage is the comic drama of the Restoration. It is 
in it far mvure than in any other branch of litera- 
ture that we find the whole spirit and temper of 
the Restoration reflected—its lightness and gaiety, 
its utter want of earnestness or serious purpose, 
its licentiousness, its rebellion against all rules 
savouring of Puritan austerity, its foreign tastes 
and sympathies. Its immorality is not like that 
which we find in so many of the Elizabethan 
comedies—that grossness of thought and expres- 
sion, that coarse animalism which always belong 
to an age of great force and energy, but little 
refinement. ‘The immorality of the Restoration 
drama lies far deeper, and indicates a very different 
tone and spirit in society. It is the immorality of 
an age and class which knows no object worthy of 
pursuit but pleasure, which not only ignores but 
despises every higher principle, every noble end, 
and every more serious or earnest pursuit. This is 
a spirit which has seldom been at all prevalent in 
English society. And this has gone far to prevent 
the comedies of the Restoration retaining with pos- 
terity anything like the favour which they enjoyed 
in their own day; and in the present day its sheer 
indecency prevents its reproduction on the stage. 
But we should convey a very false impression if we 
led our readers to suppose that the dramatists of 
the Restoration owed their success to their im- 
morality or their frivolity. In their faults they 
reflected the world they lived in. Their genius was 
their own, and the greatest among them were men 
of rare comic genius. The plays are full of the 
most humorous delineations of character, are in- 
exhaustible in variety of amusing intrigues and 
incident, and sparkle with the highest wit. 

The school of dramatists of which we are now 
speaking first became prominent immediately after 
the Restoration, and was distinctly its product, and 
for this reason we speak of it as belonging to this 
period. But it must be remembered that several, of 
these dramatists, including the most distinguished 
of them all, lived to see the final fall of the House 
of Stuart and the accession of William III. The 
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earliest of the dramatists of this class was Sir 
George Etherege, a man who presented a fair type 
of the cavalier in the days of his prosperity. His 
comedies are amusing, but their fame was soon 
quite eclipsed by his more distinguished successors. 

William Wycherley was born in 1640, of a good 
family. He was educated in France, and returned 
to England when the exiled cavaliers were re- 
turning to enjoy their triumph there after the 
Restoration. He soon became the most popular of 
dramatists, though by no means the most prolific. 
Nor was he less successful in society than on the 
stage, his brilliant wit, courtly manners, and hand- 
some person securing him an enviable position at 
the gay Court of Charles II. But with him, as with 
most others of his type, Court favour proved un- 
certain and pleasure passed with youth; he fell into 
poverty, purchased his release from want of James 
II. at the usual price, by turning Roman Catholic 
in obedience to the royal command, and died in ob- 
scurity. His plays showin a very high degree that 
resource and fertility of invention, that brilliancy 
and brightness which are characteristic of the class 
of dramatists to which he belonged ; but in point 
of morality nothing can be more debased. He has 


~ been not unfairly described as “ the most licentious 


and hard-hearted of a singularly licentious and 
hard-hearted school.” The best of his plays are 
The Country Wife and The Plain Dealer. 

Sir John Vanbrugh was born in 1666, being the 
son of a wealthy sugar-baker in London. The 
family was originally Dutch, and was one of the 
many which settled in England during the persecu- 
tion of the Protestants under the Duke of Alva. 
Of Vanbrugh’s education and early life very little 
is known; but he seems to have served for some 
time as a soldier abroad. In later life he held 
positions of some dignity in the Heralds’ College, 
and for his services of this nature was knighted by 
George I. But his real fame rests upon his dis- 
tinction in the two arts of architecture and the 
drama. As an architect he acquired the highest 
reputation, though his productions, of which 
Blenheim Palace is the most important, have been 
very variously judged by modern critics. As acomic 
dramatist his merits are very great. His characters 
are drawn with singular freshness and clearness, 
and the conduct of his plots is admirable. Of his 
five comedie~ the best known is perhaps Zhe 
Provoked Wife. Living as Vanbrugh did, later 
than Wycherley, and writing under the more whole- 
some influences prevalent after the Revolution of 
1688, his plays, at least the later ones, are by no 
means so grossly immoral as those of his prede- 
cessor. Vanbrugh died in 1726. 

George Farquhar was born at Londonderry in 
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1678. He became an actor; then left the stage and 
served in the army; and finally returned to the 
stage, and became eminent as a comic dramatist. 
His plays are chiefly distinguished by the variety 
and truth to nature of the characters which they 
introduce, and the touches of humour which con- 
stantly recur in the course of them. The most 
popular of his pieces is Zhe Beau's Stratagemn. 
Farquhar died early, in great want, in 1707, 

The most eminent, however, of the comic dramatists 
of this period was William Congreve. He was born 
in Ireland, though of English parents, in 1670. He 
received his education at Trinity College, and it is 
evident that he enjoyed a far more systematic 
training than most of his brother dramatists. He 
early settled in London; and his qualities being 
exactly such as best justified him for social and 
literary success in the period at which he lived, 
he very soon acquired a leading position among the 
wits, authors, and men of fashion of the day. Few 
men have been so uniformly successful as Congreve. 
In his early youth his criticism was respectfully 
sought by Dryden, then in the very zenith of his 
fame. In later life he was honoured by Pope with 
_ the dedication to him of his Homer.” Among the 
wits Congreve was supreme ; in fashionable society 
he was irresistible. He was always prosperous in 
his circumstances, always enjoyed comfortable 
appointments under the State, and among the 
comic dramatists he was the acknowledged leader. 
His plots are not as carefully or skilfully con- 
structed as those of many of his contemporaries ; 
but his characters are admirably portrayed, and if 
not as fresh are at least as lifelike as those of any 
of the comic dramatists. The qualities, however, 
in which he stands supreme are the brilliancy of 
his dialogue, his mastery of language, and the un- 
failing flow of his wit. The best of Congreve's 
plays are Zhe Old Bachelor and Lore for Love. 
Congreve lived till 1729, but he had retired from 
the dramatic art many years before his death. In 
his own day Congreve was not less famous as a 
tragic writer and as a poet than on the comic stage ; 
but his somewhat pompous and artificial tragic 
style has little charm for modern readers. 





Few men of his age played a more prominent, 
part in the history of his country than Edward 
Hyde, Earl of Clarendon. As a member of the 
House of Commons, he bore his share in the contests 
between the King and the Commons in the Long 
Parliament. He was at first a supporter, though 
a@ moderate one, of the popular cause; but he 
ultimately joined the King, and after the death of 
Charles I. he became the faithful friend and coun- 
sellor of his son, afterwards Charles II., sharing his 
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long years of exile, and undergoing with him all 
the trials and privations of those gloomy years for 
the Royalist party. Hyde returned with his master 
from exile, became Lord Chancellor and Earl of 
Clarendon, and for some years was one of the most 
influential and probably the wisest of the King’s 
advisers. His daughter married the Duke of York, 
afterwards James IJ., and he thus became father- 
in-law of one king, and grandfather of two succes- 
sive queens. But Clarendon’s favour with the King 
declined, while his unpopularity with the people in- 
creased, and, being impeached, he chose to resign 
himself to voluntary exile, and passed the remainder 
of his life abroad. He died in 1674. 

In the history of English literature Clarendon is 
entitled to a high place in virtue of his “ History of 
the Great Rebellion.” Histories may generally be 
divided into two classes. ‘There are histories 
written by eye-witnesses, who describe what they 
themselves have seen and known; these, for the 
most part, derive their whole value from the personal 
knowledge of the writer, and have seldom anv 
claim to philosophical or literary merit. There are 
histories written by men of philosophical mind, of 
calm impartiality. judgment, and discernment, and 
with the graces of literary style. But it is one of 
the rarest things in the history of literature to find 


‘the merits of these two kinds of history combined, 


as they are in avery high degree in Clarendon's 
history. He writes of the events of his own times, 
events all occurring under his own eyes, and in 
which he himself took an active part. But, though 
his history is undoubtedly very partial, he yet 
writes also with much of that calm judgment upon 
men and things, and that insight into character, 
which belong to the philosophical historian ; and 
his style, though not a model of English writing, is 
manly and dignified. 

Izaak Walton was born in 1593. He passed the 
active years of his life in the exercise of the trade 
of a linendraper in London ; but having at a com- 
paratively early age acquired a moderate com- 
petence, he retired from business, and passed the 
last forty years of his long life in retirement in the 
country, enjoying the society of his many accom- 
plished friends, his books, and his fishing. He died 
in 1683. His worksare his “ Lives,” and his treatise 
on fishing, “The Complete Angler.” The lives 
which he wrote are, those of Donne, the celebrated 
satirist and Dean of St. Paul's, Sir Henry Wotton, 
Hooker, George Herbert, and Bishop Sanderson. 
Few books in the language are more attractive than 
these exquisitely written biographies. ‘The Com- 
plete Angler” is a book unlike any other ever 
written. It is, like its author, a quaint mixture of 
ardent enthusiasm on the one subject of angling, 
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with great deficacy‘of taste, love of nature, keen 
observation, and a loving tenderness of spirit. The 
stvle and language, in their quaint simplicity, are 
quite in keeping with the subject. 

But of the prose writers of this age none is com- 
parable in genius with Bunyan. John Bunyan was 
born in 1628. He was born in the very lowest rank 
of society, for his father was a tinker, and he him- 
self in early life followed the same trade. Bunyan 
therefore enjoyed as scanty opportunities of educa- 
tion as it is possible to imagine; no great writer 
indeed ever owed less to external aids than he did. 
For some years he served in the army, probably of 
the king, during the Civil War ; but having received 
strong religious convictions, he abandoned the army 
and became a preacher, attaching himself to the sect 
of the Baptists. He pursued his mission with that 
zealand devoutness which showed themselves in all 
he did, and became singularly powerful and popular 
as a preacher; but the Restoration, and the per- 
secution of all Dissenters which followed it, inter- 
rupted his career. He was thrown into Bedford 
gaol for the offence of preaching and praying in his 
own way, and there spent no Jess than twelve years 
At the end of that time he was released, and re- 
sumed his old calling of a preacher. He died in 
1688. Besides numerous tracts aud other less im- 
portant treatises, Bunyan was the author of three 
remarkable works. His “ Grace Abounding in the 
Chief of Sinners” is a confession or autobiography, 
2 history of the changes in his own heart and life 
through which he was led from the state which he 
afterwards portrayed under the image of the City of 
Destruction to thatin which we see hiniin his later 
life. As a history of a great and notable character, 
told with perfect candour and wonderful power, it 
is a book of supreme interest. 

But Bunyan’s greatest work is the “ Pilgrim's 
Progress.” Probably no book in the English 
language, certainly no prose work, has ever had 
anything like the same kind and degree of popu- 
larity with this. For all classes and ages, during 
two centuries, wherever the English language is 
spoken, this book has been found to have an irre- 
sistible charm. And it owes its power not to the 
peculiar religious views of its author-—-for when 
read with care it will be found very unsectarian— 
nor to the ingenuity of the allegory, though this is 
very great. Its special power lies in the breadth, 
simplicity, and directness of its teaching, and, 
above all, in the force of genius which pervades 
every page of it, showing itself now in portraying 
the anguish and conflict of the human heart, now in 
the keen appreciation and sweetest description of 
the loveliness of nature, now in passages of infinite 
tenderness and pathos. Allegory though it be, 
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there are few stories which, merely as stories, have 
anything like the absorbing interest of the “ Pil- 
grim’s Progress.” Its style is perfect in its purity 
and simplicity. 

The “Holy War” is an allegory of something the 
same class as the “ Pilgrim’s Progress,” but is much 
inferior in power and interest. 
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(Continued from p. 218.) 
CONDUCTION OF HEAT (continued). 

THAT important invention, the safety-lamp, depends 
for its action on the conducting power of the 
metals. The lamp is entirely surrounded by a 
shade composed of wire gauze. As the flame 
attempts to pass through the gauze, its heat is con- 
ducted away, and it is no longer able to ignite the 
explosive gases outside. 

The mode in which the metal conducts the heat 
away will be easily scen by taking a cylinder, one 
end of which, A (Fig. 27), is 
composed of wood, while the 
other end is of metal. If now 
we wind a piece of paper 10ound 
this, and hold it in the flame 
of aspiit-lamp, the paper over the wooden part 
will be charred, while that over the other end will 
merely be smoked, the metal underneath having 
conducted away the heat before it had time to 
scorch the paper. This also explains how a bullet 
may be melted in a piece of writing-paper. The 
paper must be wrapped smoothly round it, and the 
flame allowed to play only on the part in contact 
with the lead. The metal will, of course, burn 
through the paper as soon as it is melted, but up to 
this time the heat is all employed in melting the 
lead, and is thus kept away from the paper. 

If we take a few flakes of solid carbonic acid, 
procured as described in our last lesson, and place 
them on the hand, they will not feel as cold as we 
should expect. The reason of this is that they 
become slowly converted into gas, which keeps 
them from absolute contact with the hand. If a 
little ether be mixed with them, and the mixture be 
dropped on the hand, intense cold will be produced, 
and all the effects of a severe burn will be ex- 
perienced. Ifa lump of frozen mercury be taken 
up in the finger, exactly the same result will be 
produced. We see, then, that an intensely cold 
substance burns as an intensely hot one does. Ifa 
quantity of mercury be frozen, with a wire in it to 
serve as a handle, it may be lifted like a solid mass. 
Now dip it into a vessel of water, and in a short 
time it will begin to melt, drops of it falling to the 





Fig. 27. 
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bottom of the vessel. These, as they fall, will 
absorb so much heat as to freeze tubes in the water, 
down which the mercury will run. 

When a heated body has to be handled, some non- 
conducting materia] is usually interposed between 
itand the hand, so as to guard against burns. Thus 
in most teapots an ivory ring is let into the handle, 
for the sake of keeping it cool. Many apparently 
strange phenomena may be explained in this way. 
A kettle, for instance, that has been used some time, 
and become coated with fur outside, may be taken 
off the fire and placed with impunity on the naked 
palm, even though the water be boilinginit. The 
fur is a non-conducting material, and protects the 
hand from the heat. 

A red-hot poker likewise may be safely struck 
with the hand. This partly arises from the fact 
that a quick blow does not allow time for the metal 
to burn the hand, and partly from the fact that the 
moisture of the hand is converted into vapour, and 
prevents absolute contact with the heated iron. 
Some remarkable phenomena have been observed 
which illustrate this fact. it we take a silver vessel, 
and having raised it to a temperature a little above 
212° F., immerse it in a vessel of water, it will hiss 
from the sudden conversion of the water into steam, 
and will speedily be cooled down. If, however, we 
heat, the vessel to redness, and place it on the sur- 
face of water, no effect will at first be produced. 
It will quietly float for a time without any sound 
being heard. After a while, however, a cloud af 
steam will suddenly be produced, and the usual 
hissing noise will be heard. A similar thing occurs 
if a highly heated silver weight be dipped into a 
vessel of water. 

The reason of these apparently strange phenomena 
is that as soon as the heated metal touches the 
water, that portion which is nearest to it becomes 
suddenly converted into steam, and this keeps the 
silver from contact with the water. A layer of 
vapour is, in fact, interposed, which prevents actual 
contact. When, however, the silver is cooled down 
nearly to the temperature of boiling water, the 
separation ceases to exist, and the water comes in 
contact with the silver and cools it. 

These effects were first observed by Leidenfrost, 
but have since been carefully investigated by others. 
A simple way of showing them is to take a platinum 
or silver dish, and having placed a spirit-lamp under 
it so as to heat it to redness, drop with a pipe a little 
water into it. The liquid does not spread itself 
out and moisten the dish as it would at ordinary 
temperatures, but at once assumes a globular form, 
and rotates rapidly. Its evaporation, too, is very 
much less rapid than it would be if it boiled, 
and its temperature is always below the boiling 
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point. The liquid is said to hav@ assumed the 
spheroidal state, and will remain in this condition 
if the source of heat is kept under the dish. If, 
however, it be removed, the heat will gradually 
diminish, till it is no longer sufficient to maintain 
the globule in the spheroidal state, and then the 
liquid will touch the metal, and be immediately 
thrown into a state of violent ebullition, a large 
amount of steam being given off. 

A remarkable experiment is sometimes tried 
which will illustrate this fact very clearly. The 
performer procures a large melting-pot containing 
several pounds of lead, and places it over a fire 
until the lead is not only melted, but quite red- 
hot. Having washed one hand so as to free it from 
grease, he dips it into a vessel containing strong 
liquor ammonite, and then plunges it into the molten 
metal, or ladles out the lead with it, without any 
danger. ‘The only sensation produced is one of 
cold. This experiment is one which few have the 
courage to attempt, but it is perfectly safe. The heat 
of the metal evaporates the liguid and drives out 
the ammoniacal gas from it, and thus the hand is 
entirely enveloped in a glove of vapour, which pre- 
vents contact with the lead. The cold felt arises 
from the rapid evaporation. In performing this 
experiment it is very im- 
portant to have the lead 
red-hot, as otherwise it 
may come in contact with 
the hand, and a severe 
burn is then produced, 


CONVECTION. 

After conduction, the 
next mode in which heat 
is transmitted is by con- 4 
vection, or the setting up == ™REEEEs 
of currents in the liquid == (.—um 
or gas to be heated. By 
this means each particle 
in succession is directly 
exposed to the source of heat, and thus has its 
temperature raised. 

There are several ways in which convection may 
be illustrated—one of the best is to take a glass 
vessel filled with water (Fig. 28), and having dropped 
in a few fragments of litmus, cochineal, or per- 
manganate of potash, place a spirit-lamp under it, 
und watch the liquid. A stream will begin to rise 
directly over the lamp, its course being clearly 
shown by the coloured particles. This stream will 
rise .o the top of the vessel, where it will spread 
out and form a down current at the sides, and in 
this way all the liquid will in turn be exposed to 
the heat. 
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Another way in which this circulation may be 
shown is represented in Fig. 29. Two glass tubes 
are bent as there shown, the lower one being filled 
with coloured water; the 
other is filled with clear 
water, and is inverted into 
the funnel-shaped ends of 
the first. A spirit-lamp is 
now held to one side so as 
to warm the liquid there, and 
the coloured part of the 
liquid in that limb will at 
once begin to rise, and to 

descend in the other. 

On this principle the 
hot-water apparatus fre- 
quently employed for warming large buildings is 
constructed (Fig. 30), A furnace and boiler are 
ee at the lower part of the building. From this 
a pipe, M, passes to a cistern, Q, at 

the top, provided with a safety- 
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valve, 2; and from it pipes lead to the stoves, 
a, b, ec, ad, e, f, in the various rooms. The water 
traverses these on its way back to the boiler, 
and gives up to them much of its heat. The water 
heated bythe furnace becomes, of course, specifically 
lighter, and hence rises, while that which has been 
cooled by its passage through the pipes descends, 
and in this way a constant circulation is maintained. 

Gases as well as liquids are heated by convection. 
The trade-winds are grand natural illustrations of 
this fact: the air having become heated by contact 
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with the surface of the earth in tropical regions, 
expands, and rises, making way for the currents of 
colder air from the temperate zones. In the higher 
regions of the atmosphere a current usually sets in 
the contrary direction to that on the earth's surface, 
and thus forms the return current. Land and sea 
breezes are further exemplifications of the same fact. 


RADIATION. 

The third way in which heat is communicated 
from one body to another is by means of radiation. 
In conduction and convection the particles of matter 
to be heated were brought into close contact with 
the source of heat : we shall now find, however, that 
heat can pass from one body to another without 
actual contact, and even without altering the 
temperature of the medium through which it passes. 
A striking illustration of the latter fact is seen in 
the experiment of setting light to various substances 
by condensing the sun's rays on them through a lens 
of ice. The heat passes through it in sufficient 
quantities to inflame the substances at its focus, 
and yet the ice is unmelted. 

When we stand a little distance from a fire we 
at once experience a sensation of warmth; no par- 
ticles of matter appear to pass, and yet the influence 
of the fire is felt. Rays of heat are given off by 
the burning fuel, which create in us the feeling of 
warmth. The presence of the air is evidently not 
necessary for their passage, since we experience 
the heat of the sun, whose rays must pass through 
space. We may also prove this fact experimentally 
by letting two charcoal points connected with a 
powerful battery touch under an exhausted receiver. 
Rays of heat will be given off despite the absence 
of the air, and their presence will at once be felt. 


RADIANT HEAT AND LIGHT COMPARABLE. 


Now we find that radiant heat obeys the same 
laws as light does, the rays being given off in all 
directions, and, in a uniform medium, always 
travelling in straight lines. This may easily be 
shown by suspending a heated body in the air, 
and then holding a thermo-electric pile at equal 
distances on each side of it. If, however, a 
plate of metal be interposed between the pile and 
the source of heat, the rays will at once be inter- 
cepted, and the needle will return to zero. The 
power of radiant heat diminishes, as in the case of 
light, inversely with the square of the distance. 
(See lessons on Light, Vol. VII., p. 178). 

If we take a heated body, such as a cubical 
vessel, M, filled with boiling water (Fig. 81), and 
place it in front of a concave mirror, we shall find 
that the rays of heat are reflected from its surface, 
in the same way as those of light are. Let a 
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differential thermometer be placed in the focus of 
the mirror, a screen, A, being placed so as to keep 
off the direct rays from M. The indicating bubble 





will at once show the increase of temperature; if 
the bulb be moved at all out of the focus, the bubble 
will return to its place, clearly showing that the 
rays have been reflected and brought to a focus. 
By means of a small mirror we can easily prove 
that in the case of reflected heat the angle of in- 
cidence is always equal to the angle of reflec- 
tion. An ordinary sheet of tin held in front of 
a fire will illustrate this reflection of heat, and 
from it we shall understand the use of reflectors 
in roasting. As the amount of heat reflected de- 
pends upon the brightness of the reflectors, the 
necessity of keeping them clean and bright will be 
apparent. 

Rays of heat may be refracted as well as reflected. 
When a beam from an electric lamp is caused to fall 
upon a prism, the luminous rays are bent out of 
their course, and resolved into the prismatic colours ; 
the heat rays are likewise diverted ; and if we place 
behind the spectrum a metal screen with a narrow 
slit in it, so as only to allow the rays from one part 
of the spectrum to pass at a time, we may, by a 
thermo-electric pile, test the heat of different 
parts. In doing so we find that at the violet end 
of the spectrum there is but little heat; even 
in the yellow, though that is the most luminous 
part, there is not much. At the red portion the 
heat is greater, but its intensity is greatest when 
the pile is moved altogether beyond the visible 
spectrum, so that the most intense portion of the 
heat is altogether non-luminous. The thermal 
spectrum, in fact, overlaps the visible one. 
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DIFFERENCES OF RADIATIVE POWER. 

When we commence to try experfments on the 
radiation of heat, we soon find that different surfaces 
possess different powers of throwing 
off rays of heat. This is easily shown 
by means of a “ Leslie” cube (Fig. 32), 
which consists simply of a tin or 
pewter cube with an opening on one 
side, by which it can be filled with 
boiling water. One side may be 
covered with a layer of gold-leaf, 
another with glass, a third with lamp- 
black, while the fourth is left blank. 
Each side is now turned in succession 
towards the thermo-electric pile, and 
the exact deflection of the needle is 
noted. Other substances may then be 
laid on the sides of the cube, and in 
this way a table showing the radiating 
power of different bodies may be 
drawn up. 

When the gilded face is towards the 
pile, little effect will be produced; if 
the pewter be a little tarnished, a 
greater deflection will be produced when that side 
is turned to the pile. When the glass side is pre- 
sented, the intensity will be much more, while with 
the lamp-black it will be most of all. As lainp- 
black is the best radiator, its power is represented 
by 100, and then the power of gold 
and other brilliant metals will be be- 
tween 12 and 15. 

Another way in which we may show 
these different powers of radiation is 
to observe the time which water takes 
to cool when placed in different ves- 
sels. Take, for example, two similar 
cubes, and let one be covered with 
lamp-black while the other is left 
bright. Fill both with boiling water, 
and after some time test the temper- 
ature of each. That coated with lamp-black will 
be found several degrees cooler than the other. It 
has radiated heat more rapidly, and hence has lost 
a larger amount. 

If we substitute a lump of ice or a cube of ice- 
cold water for the vessel M (Fig. 31), and place the 
thermometer as before, it will fall, and thus indicate 
an apparent radiation of cold. This is only apparent, 
however; both the ice and the thermometer possess 
a certain amount of heat, which they radiate. The 
thermometer, however, being at a higher tempera- 
ture, throws off more intense rays, and hence, as it 
parts with more heat than it receives, its temperature 
falls. The chill felt when standing near a cold 
surface may be similarly explained. 
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When the rays of heat fall upon any substance, 
they ure divided into three parts. One portion is 
reflected from the surface, according to the laws 
already mentioned; a second part is irregularly 
scattered, and is known as diffused heat. ‘This 
corresponds to the light which is irregularly re- 
flected from any substance, and renders it visible. 
The third portion is absorbed by the substance, and 
raises its temperature. When anumber of surfaces 
are exposed thus to the rays from a heated body, 
their absorbing poweis will be found to differ very 
greatly, in some cases nearly all the heat being 
absorbed, while in others by far the greater portion 
is reflected. These two amounts will, as a rule, be 
inversely proportional, the best reflectors being the 
worst absorbers, and vice versa. 


GOOD ABSORBERS GOOD RADIATORS. 

The absorbing power, likewise, is just equal to the 
radiating power; they appear to be, in fact, almost 
synonymous terms. The difference caused 
in the absorbing power by the nature of the 
surface may easily be shown. Let the beam 
of an electric lamp fall upon the clean bulb 
of a differential thermometer; the rays, as 
they have already passed through the glass 
lenses and through a stratum of air, will im- 
part no heat to the thermometer, which will 
remain unaffected. If now we lay a little 
lamp-black on the bulb, the heat will at 
once be absorbed, and the bubble driven to the 
other limb. 

Many common practices can easily be explained 
by noticing the different absorbing and radiating 
powers of various substances. A dish-cover or 
metal teapot is kept as bright as possible, so as to 
prevent the escape of the heat by radiation ; a black 
earthenware teapot, on the other hand, has a dull 
and dark surface, so that it may be placed on the 
hob and absorb the heat. So, tuo, if a kettle is to 
heat quickly, the part exposed to the fire should be 
covered with fur and soot, to absorb the heat; the 
other part should be bright, to prevent its radiation. 
These things, like many similar ones, were known 
and put into practice long before their true causes 
were known, but science now shows us how to 
account for them. 

The laws of radiation likewise account for the 
deposition of dew at night. The air is then cooler 
than the surface of the earth, and the latter 
accordingly radiates its heat into space. Those 
bodies, therefore, which are the best radiators 
become cool most rapidly, and therefore condense 
the vapour which exists in the air. Plants radiate 
freely, and hence become coated with dew, while 
a smooth road remains almost dry. 
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Clouds, to a great extent, prevent this radiation, 
and hence the dew will be most plentiful on a clear 
and cloudless night. A very thin layer of calico or 
matting is likewise sufficient to retard radiation, 
and for this reason gardeners often place a covering 
of this kind over delicate plants to protect them 
from injury by the cold. When the temperature of 
the ground is very low the dew freezes as it is 
deposited, and constitutes hoar-frost. 


a 


TRANSMISSION OF RADIANT HEAT. 


When experimenting with radiant heat, we find, 
as already referred to, that substances differ greatly 
in the amount of heat they allow to pass through 
them. ‘This may easily be tested by the arrange- 
ment shown in Fig. 33. A screen, B, is interposed 
between the source of heat, A, and the thermo- 
electric pile, D; all stray rays are thus cut off, and 
only those which pass ina straight line through the 
aperture C can reach the pile. Under C is a small 
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shelf, on which we can place the bodies to be tested. 
A glass cell filled with bisulphide of carbon, and 
placed there, will allow about 63 per cent. of the 
rays to pass, while, if filled with water, it will only 
allow 11 per cent.; other liquids may also be 
tried. 

Among solids, rock-salt is the substance most 
transparent to heat, as it allows about 92 per cent. of 
the raysto pass. With most substances the amount 
of heat transmitted varies with the nature of the 
source of heat, the heat from a coil of incandescent 
platinum wire, for instance, having a greater pene- 
trating power than that from a plate of copper 
at 750°. 

We must, however, leave the student to pursue 
these studies further, the object of these lessons— 
to give a general insight into the main facts of the 
science of Heat—having been accomplished. With 
what we have here dealt with he will be able to 
account for many of the ordinary phenomena he 
meets with in every-day life. and where no explana- 
tion satisfactorily suggests itself new lines of inquiry 
will arise which will require the aid of more 
advanced works on the subject. Given the spirit 
of inquiry thus called forth he may eventually 
explore the whole domain of heat. 


ARCHITECTURE—XIV. 
(Continued from p. 202.) 
THE ENGLISH RENAISSANCE (continued) 


THE versatility of Wren’s genius is nowhere better 
shown than in the numerous churches which he 
was called upon to build in the City; there are 
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of St Stephen, Walbrook, a desiga in which the 
dome forms virtually the body of the church. Wren 
also may be said to have been the originator of a. 
type of tower and spire which, based on Gothic 
design, is worked out with classic details, The 
steeples of Bow Church, St Bride’s, Fleet Street, 
St Dunstan in the Kast, St. Michael’s, Cornhill, and 
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Fig. 51.—Somersrer House. 


at least thirty of them, and no two of them are 
quite similar. The sites given him were sometimes 
small and irregular, but he seems to have been able 
in all cases to suggest an arrangement which should 
accord with the requirements of the church and yet 
be dignified in design. The vaults which he threw 
over the interiors are unfortunately for the most 
part in lath and plaster, but their forms are based on 
those of the Roman thermae, or baths—domes and 
semidomes, octagons, barrel-vaults and intersecting 
vaults of every description, always presenting the 
solution of the problem in a new way and giving a 
variety of effect which is generally pleasing. Where 
he fails is in the quality of the detail, which must 
in many cases have been left to the sculptors and 
plasterers who worked under his control, and the 
vernacular style of the period was not of avery high 
standard in that material. In those works where 
stone was employed, as in St. Paul’s, there is a 
vigour in the mouldings and detail which in contrast 
with later work was remarkably pure in design. 
One of his most successful interiors is the church 


St. Magnus’s Church, London Bridge, all show 
various methods of dealing with this feature, and 
they constitute now the most picturesque features 
of the City. 

One of Wren’s earliest secular works was the 
Sheldonian Theatre at Oxford, in the roof of which 
(80 feet in span) he showed the resources of his con- 
structive genius. He made additions to Hampton 
Court Palace, and was the architect of Chelsea 
Hospital and of portions of Greenwich Hospital ; 
to him we owe the Library of Trinity College and 
the second-court of St. John’s College, Cambridge. 

Although nota Gothic architect, he was called upon 
to complete the western towers of Westminster 
Abbey, in which at least he knew how to group 
their design so that, without examination of the 
detail, they group harmoniously with the rest of the 
structure; and in Tom Tower, Oxford, built over 
the archway of Cardinal Wolsey’s work, he designed 
a crowning feature which might well be taken for 
a part of the original design. Wren was succeeded 
in his practice by Hawksmoor, his favourite pupil, 
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Fig. 52,—Tus Hocses oF Par-iaMENT, (From @ Photograph by Frith & Co., Reigate.) 
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and by Sir John Vanbrugh. To the former we owe 
the church of St. George’s, Bloomsbury, a building 
with a fine portico of Corinthian columns, and a 
tower surmounted by a pyramidal-stepped spire, in 
imitation of Pliny’s description of the mausoleum of 
Halicarnassus. He also built St. Mary’s Woolnoth, 
Lombard Street, and the church of St. George’s-in- 
the-East. 

Sir John Vanbrugh’s chief works were palaces, 
of which Castle Howard and Blenheim were the 
principal examples; in the latter the plan is very 
grandiose in its design, the exterior is heavy and 
badly composed. He employed the same gigantic 
order as Michael Angelo, but without the same 
knowledge of proportion and detail. The same 
feature is introduced in the central block of Castle 
Howard rising through two storeys. In comparison 
with this palace, the front of Wanstead House, by 
Colin Campbell, compares favourably. Here, there 
is the same gigantic portico in the centre, but the 
rest of the building is freed from pilaster decora- 
tion, the windows above giving the chief features of 
the upper storey over aground storey with rusticated 
masonry. Colin Campbell, in conjunction with the 
Karl of Burlington, was the architect of Burlington 
House, portion of which now forns the entrance to 
the Royal Academy. 

The next architect of note was James Gibbs, who 
in the commencement of the eighteenth century 
built the church of St. Martin's-in-the-Fields and 
at Oxford the circular building known as the Rad- 
cliffe Library, one of the most original and best 
designed buildings of the Italian style in England. 
His church of St. Mary-le-Strand is still fortunately 
one of the chief ornaments of the Metropolis. 

Sir William Chambers, the architect of Somerset 
House in the Strand, both in the Strand and river 
fronts produced a work which compares most favour- 
ably with the finest works of the Italian masters ; 
and Dance, in Newgate Prison, conceived a design 
which is unmistakable in the character of its desti- 
nation, and therefore of high merit. 

This brings our history virtually down to the end of 
last century. The nineteenth century commenced 
with a revival of Roman work, chiefly due to the pub- 
lications of the Brothers Adam and to Dawkin’s 
and Woods’ “ Palmyra and Baalbec,” and the interest 
which those magnificent works awakened. It was 
followed by a Greek revival, caused by the attraction 
felt by the educated classes in the work of the 
Dilettanti Society and the acquisition through Lord 
Elgin of the sculptures of the Parthenon. To this 
succeeded about 1820 a Gothic revival, of which 
Welby Pugin was the chief inspirer, and Sir Gilbert 
Scott, William Burges,.and G. A. Street the chief 
exponents. Though principally confined to ecclesias- 


THE NEW POPULAR EDUCATOR. 


tical work, its influence extended to monumental and 
domestic architecture, as in the New Houses ‘of 
Parliament (1840), and the New Law Courts in the 
Strand (1876) which may be looked upon as its final 
outcome. During the last few years a second revival 
of the early phases of the Renaissance style has crept 
in, and though nominally based on the simple type of 
“Queen Anne” brick architecture, it has sought for 
its models :—1Jst, the brick buildings of the Low 
Countries and North Germany, and, 2nd, the purer 
early work of the Cinque-cento period in Italy and 
the “Francis I.” development in France; to this 
probably, in a few years, when more of it is known, 
will succeed some of the examples of the Plateresque 
work in Spain. 


inoms USED IN COMMERCE.—II. 


(Continued from p. 234.) 


CirncuLarn NoTE.—A note or bill issued by 
bankers for the convenience of travellers, affording a 
choice of various places for obtaining its payment. 

CIRCULATING MrpDIUM. — The authorised or 
recognised means of making payments in a 
country. 

CIRCULATION OF A BANK.—The amount of 
licensed issue of its own notes payable to bearer 
on demand. 

CLEARING A VESSEL.—Entcring a ship’s name 
and particulars of her cargo at the Custom House 
preparatory to her leaving port. 

CLEARING IN BANKING.—A plan adopted by the 
general body of London bankers for a daily ex- 
change of cheques and bills at a house in Lombard 
Street, called the Clearing House. A clerk from 
each establishment attends twice a day with the 
cheques and bills he may have on the others, and 
distributes them in drawers allotted to the several 
banks. They then make out balance - sheets, 
entering on the Dr. side the sum each bank owes 
them, and on the Cr. side the sum they owe each 
bank. Those who have money to receive on balance 
take it indiscriminately from those who have to 
pay. as it is evident the sums to be paid must, in 
the aggregate, equal the sums to be received. 

CocKET.—A warrant from the Custom House, 
certifying that the goods therein named have been 
entered, and are either duty free, or that the duty 
on them has been paid. 

COLLATERAL SECURITY.—A secondary or in- 
direct security for the fulfilment of a contract, or 
for money lent. 

Commission. -- An allowance or percentage 
made to agents for buying or selling goods, or for 
negotiating business of any kind. 


TERMS USED IN COMMERCE. 


COMMISSIONAIRE.—A member of a body of 
disabled soldirs, enrolled to furnish the public 
with trustworthy messengers. 

COMMISSIONERS IN BANKRUPTCY. — Persons 
appointed to adjudicate in the Court of bank- 
ruptcy. 

COMPANY.—A number of persons associated 
together in one common interest, and for the 
carrying out of any trade or course of operations, 
Also applied to the members of a firm not named 
in its signature, as “Smith Bros. & Cv.” 

COMPOSITION.—The settlement of the debts of a 
bankrupt by payment in part. 

COMPOUNDING, OR COMPROMISING WITH CRED- 
ITORS.— Debtors paying a portion of the claims 
of their creditors by way of composition, on the 
latter, by agreement, giving an acquittance for the 
whole. 

COMPOUND INTEREST.—Interest paid not only 
upon the money lent, but on the interest which 
from time to time becomes due to the lender and 
is not paid. 

CONCESSION.—A grant of certain privileges made 
by the Government of a country to any person or 
firm undertaking to carry out undertakings affect- 
ing the public interest. The parties obtaining 
such concessions are termed Cuncessionaires. 

CONSIGNMENT.—A parcel or quantity of mer- 
chandise sent (generally abroad) for sale, or to be 
delivered, as tie sender may direct. The person 
sending is termed the Consignor, and the person to 
whom they are sent the Cunsignee. 

CONSUL.—A public official stationed in a foreign 
country to watch over the interests of the one he 
represents, and of its subjects located there. 

CONSUL’S CERTIFICATE.—A certificate granted 
by a consul, of the quantity and value of any 
merchandise sent to the country he represents. It 
is given on faith of the oath of the Cunsignor, and 
acts as a voucher to the Custom House of the port 
to which the goods are consigned. 

CONTINGENCIES.—Liabilities likely to arise, but 
which cannot be exactly determined. 

CONTINUATION, OB CONTANGO.—The additional 
price or rate of interest paid for an extension of 
time by speculators on the Stock Exchange, who 
have purchased stock or shares on credit. 

Contra.—A Latin word used in accounts, signi- 
fying against or on the other side. 

CONTRABAND.—A term applied to goodsimported 
or exported against the laws of the land, or without 
complying with its conditions. 

ConTRACT.—A verbal or written agreement be- 
tween two or more persons, which binds them to 
certain relative specified acts. 

CoNTRACTOR.—A capitalist or person who binds 
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himself to others to effect certain works, or to supply 
certain quantities of goods or materials upon speci- 
fied terms and conditions. 

Coupons.—Small printed warrants for interest, 
attached to bonds for the purpose of being cut off 
and presented as each payment becomes due. 

COURSE OF EXCHANGE.—The current rates for 
exchanging the money of one country for that of 
others, as applicable to bills. 

CREDIT.—A term expressive of trust or confidence, 
and used when property is supplied upon the under- 
standing of payment at a future period. It is also 
applied to the commercial standing and position of 
persons who, as the case may be, are said to be in 
good or bad credit. 

CREDITOR.—One to whom money is due. 

CuRRENCY.—The money of, or that which passes 
for money in, a country. 

Customs DuTI£s.—Duties levied (as a means of 
revenue to a country) on the importation or ex- 
portation of goods. 

DAYS OF GRACE.—The number of days allowed 
beyond the expressed terms of a bill before payment 
can be legally demanded. They vary much in 
different parts of the world, but in the United 
Kingdom and the United States three days are 
allowed upon all bills, except those payable on 
demand or at sight. The following are the number 
of days allowed at the respective places named :— 


Amsterdam . : : 6 Lisbon and ( Local . 15 
Antwerp. : ; : 6 Oporto (Foreign. 8 
Altona . ‘ ; : 6 Madrid ; é . 14 
Bahia. : : . Lb Malta =, ‘ ; . WB 
Barcelona : . . 14 Milan ‘ ‘ 4 ; (b 
Berlin, ; . , 3 Naples , : ‘ : 3 
Bilboa . : ; . 14 New York ; ‘ ; 8 
Bordeaur ; é . 10 Oporto. ; : ‘ tb 
Bremen . ‘ : ; 6 Paris and the whole of 10 
Cadiz : ‘ é F 6 France , 
Dantzic . : ‘ . 18 Rio de Janeiro : . G 
Frankfort-on-the-Main . 4 Rotterdam. ‘ F (b 
Geneva ., ‘ ; 5 St. Peters-fafterdate . 10 
Genoa, F , . 80 burg Cat sight : é 
Gibraltar ; ‘ . 14 Trieste ' ; ‘ 8 
Hamburg i . » 12 Venice. ; , , Y 
Vienna , P F . 8 


DEAD OR IMPERSONAL ACCOUNTS.—Accounts 
not dealing with persous but with things, such as 
Bad Debits Account, Profit and Loss Account, etc. 

DEBENTURE.—-A Custom House certificate en- 
titling the exporter of imported goods to adrawback 
of the duty originally paid on importation. 

DEBENTURES.—Deeds by which a company mort- 
gages its property for borrowed money; the con- 
dition being that the holder has a right to seize the 
property if he be not repaid at the stipulated time, 
or in the event of default in any of the conditions 
of the deed. 

DEBIT.—An entry on the Dr. side of an account. 

DEBTOR.—One who owes money. 

DECLARATION OF Trust.—A written affirmation 
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of confidence in the person in whose hands is placed 
the management and control of an estate or business. 

DEL CREDERE COMMISSION.—An extra com- 
mission paid to an agent for guaranteeing the 
payment of an account which he has been the means 
of opening. 

DEMURRAGE.—Compensation paid to the owners 
by the charterers or freighters of ships, for their 
detention beyond a stipulated time. 

DEPENDENCIES.—Assets likely to accrue, but 
which cannot be exactly determined. 

Deposit.—_A sum of money placed at interest 
with a banker for a specified time. The person 
doing so is termed a Depositor, and the account 
recording the transaction a Depot Account. 

DERELICT.—A ship abandoned at sea. 

DETINUE.—An action for the recovery of with- 
held property. 

DEVIATION.—In the marine commerce, departure 
from any of the terms of the policy of insurance. 
If it be a departure from the course laid down for 
the ship, without actual necessity such as stress of 
weather, it thereby vitiates the insurance. 

DrrREcTOR —One of a body of proprietors deputed 
by the rest with power to control and direct its 
operations. 

DIscouNntT.—A percentage allowance on payments 
of money before their due dates. As applied to 
shares or stock, it indicates the depreciation below 
the nominal value of such shares or stocks. 

DISHONOUR OF A BILL.—The refusal to accept 
a bill by the person on whom it is drawn, or the 
failing of an acceptor to pay it when it becomes due. 

DISSOLUTION OF PARTNERSHIP.—The act of 
breaking up an association formed for the purpose 
of trade, or the act of retiring from such association 
of one or more of the parties concerned. 

DISTRINGAS.—A writ commanding a person to 
be confined for debt, or for his appearance on an 
appointed day. 

DIVIDEND.—The periodical division of the profits 
of a company. The distribution among creditors 
of the property of a bankrupt is termed a dividend, 
as is also the annual payment of interest on the 
National Debt. 

DooK.—An artificial basin for the reception of 
ships, and to assist them in loading and unloading. 

DockET.—A ticket or direction tied to goods; 
also a summary of any document or legal instrument. 

Dock WARRANTS certify as to goods in charge 
of the Dock Companies, and specify the ship by 
which they were imported, the importer, date of 
entry, to whom deliverable, the distinguishing 
marks, packages, and the gross and net weight, 
with the date at which warehouse rent commences. 

Dock WEIGHT NOTES contain specifications 
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similar to those in the warrants. They are deliver- 
able to purchasers of produce on payment of any 
deposit, and entitle them to the warrants on the 
completion of their payments. 

DovoruR.—A gratuity given for the exercise of 
any influence on behalf of the donor. 

DRAFT.—<A term applied both to bills and cheques; 
also an allowance made in weighing certain articles 
of merchandise. 

DRAWBACK.—The amount of duty refunded upon 
the exportation of excisable articles, or upon the 
re-exportation of foreign goods on which duty has 
been paid. 

DRAWER.—The person drawing a bill upon an- 
other, who is called the Dramwee. 

DUNNAGE.— Any articles used in stowing a ship’s 
cargo, for the purpose of protecting it from damage. 
Dunnage is also required for trimming a ship laden 
with heavy goods (such as iron, etc.), by slightly 
raising the cargo. 

Dutcu AvctTion.—The plan of offering articles 
at nominal prices somewhat above their value, and 
gradually lowering them until accepted, the person 
who first assents becoming the purchaser. 

DvuTIES.—Taxes or imposts of any kind upon 
merchandise or manufacture, payable either through 
Customs or Excise. 

EFFECTS.—Personal or movable goods. 

ELEGIT.—A writ commanding the goods of a 
debtor to be taken in execution, but not to be sold. 
The creditor remains in possession until satisfied, 
during which time he is tenant by elegit. 

EMBARGO.—An order arresting the sailing of a 
ship or the removal] of property. 

EMBEZZLEMENT.—The fraudulent appropriation 
by clerks or others of cash or goods placed by the 
employer in their care, or received by them on his 
account. 

EMPORIUM.—A principal place or mart for the 
purchase and sale of certain merchandise. 

ENDOWMENT.—A fixed sum, payable at the end 
of a certain number of years, in the event ofa person 
surviving the given time. 

En@ross.—To buy up in large quantities, so as to 
raise the price of the goods bought, and to sell ata 
profit. Also, in law, to copy in a large fair hand. 
He who does so is called an Hngrosser, and the act 
is termed Hngrossing, or an Engrossment. 

ENTREPOT.—An intermediate port for trade, or 
warehouse for the temporary reception of merchan- 
dise in transitu. 

ERRATUM.—An error or mistake. -Plural, Zrrata. 

ET C#TERA (&c. or etc.)—And so on. 

EvIcTion.—The loss caused to the buyer of any- 
thing in consequence of its being proved to belong 
to a third party. 


TERMS USED 


EVIDENCE.-o The proof of anything. 

EXCHANGE.—A term denoting the transactions 
by which persons in one country liquidate their 
debts with those resident in another, by the purchase 
and remittance of orders to pay debts owing in con- 
trary directions ; these payments being collected by 
the person to whom such order is sent. These orders 
are termed Bills of Exchange, and the price at 
which they are to be purchased is determined by the 
supply and demand, or Course of Exchange. 

EXCHEQUER BILLS are promissory notes issued 
by authority of Parliament, and represent the greater 
portion of the floating or unfunded debt of this 
country. 

EXCISE.—A tax or duty upon certain articles 
produced or manufactured in the country. Officers 
of Excise or Gaugers are the persons appointed to 
collect these duties. 

EXECUTOR.—One who is appointed by a testator 
to see that his will is properly carried into effect 
after his decease. 

Ex OFFic10.—A term denoting the power a 
person possesses by virtue of his office. 

Ex ParRTE.—Two Latin words signifying in part ; 
as an act, deed, or statement by one party only, 
without the participation of the other. 

ExPorts.—Goods sent out of a country. 

FAC-SIMILE.—An exact copy of an original, with 
all its peculiarities. 

Facror.—An old term for agent, still retained in 
certain trades, as corn-factor, fish-factor, etc. 

Factory.—An establishment in which some 
branch of industry is carried on; also a place used 
by traders and agents (factors) for the negotiation 
of business. 

FAILURE.—-The suspension of payments by traders. 

FEE.—A compensation or reward for services 
rendered. 

FIAT IN BANKRUPTCY.—The issue of judicial 
authority by the Court for proceeding in any 
case. 

FieRI Facias (or £1. Fa.).—A judicial writ, after 
judgment is obtained for debt or damage, com- 
manding the sum to be levied on the effects of the 
defendant. 

FINANCE.—The revenue of a king or state. 

FINANCIER.— One who manages finance. 

Firm.—A term applied to any trading establish- 
ment carried on by more than one person, or styled 
with more than one person's name. 

FiscaL.—Relating to the revenue or pecuniary 
affairs of a state. 

FLoTSAM.—In marine insurance, goods floating 
on the surface of the waves—the term Jetsam being 
used when they are sunk under the surface of the 
water. Both appellations are distinctive from 
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wrecked goods, which, to be considered such, must 
come to land. 

F¥oLio.—A leaf; two pages numbered alike and 
facing each other, one being allotted to the Dr. and 
the other to the Cr. side of an account. 

FREE PorRT.—A port where no import or export 
duties are levied. 

FREE TRADE.—The freedom of buying and 
selling goods without such restrictions as duties, 
etc. 

FREIGHT.—The sum paid for the transportation 
of merchandise forming the cargo of a ship, or for 
the hire of the whole or part of a ship. 

FunpDs.—The interminable annuities or funded 
portions of the National Debt, sometimes called 
Stocks. 

GARBLE.—The dross or refuse picked from spices, 
drugs, and other produce, in the process of garbling 
or sorting. 

GARNISHMENT.—The notice in cases of attach- 
ment given to third parties, called garnishees, not 
to part with money or goods in their possession, 
pending the settlement of claims against the owners. 
(See Attachment.) 

GAUGER.—A Custom House officer appointed to 
examine the contents of hogsheads, barrels, etc. 

GAZETTE.-—The London Gazette. A publication 
issued under authority of the Government, contain- 
ing all parliamentary, official, legal, and commercial 
notices. 

GOODWILL.—The advantage accruing to any con- 
cern from an established trade or connection. 

GRoss.—The mass or bulk of anything. 

GUARANTEE.—The undertaking to perform or pay 
for another in case of his being unable to fulfil his 
engagements, or committing a fraud with regard to 
the matter guaranteed fur. The person doing 80 is 
termed a Guarantor. 

Hat MoneEy.—See Primage. 

HoME CONSUMPTION.—An expression used for 
the ordinary trade demand for various commodities 
consumed in the country. 

Honovurinc.—Duly meeting claims or obligations. 

House. —A word almost synonymous in its mean- 
ing with firm, but occasionally applied as well toa 
concern carried on under the name of one person 
only. 

HyPoTHECATION.—Giving a lien upon, or pledg- 
ing documents conveying a right to, property in the 
hands of third parties. (See Collateral Security.) 

Imports.—Goods brought into the country. 

INDENTURE.—A deed or agreement in writing, 
with special covenants. 

INDEMNITY.—Making good apy loss or injury 
sustained. 

InpEx.—An alphabetical list of the contents of 
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a volume or account book, and specifying the page 
on which each item 1s to be found. 

INDORSE.—To write on the back of a document. 
The person writing is the Zndorser; the person to 
whom he transfers any right is the Jndorsee; and 
what is written the Zndursation or Indorsement. 

In FornmA PAvUPERIS (17 the form (or condition) 
af a poor person).—A mode of bringing a suit to 
avoid the payment of fees. 

-INSOLVENT.—A person whose resources are in- 
sufficient to meet the whole of his liabities. 

INSPECTORSHIP, DEED OF.—A deed by which a 
person unable to meet his engagements places his 
business in the hands of his creditors, who carry it 
on until satisfied in whole or in part, under the 
hands of trustees termed Jnspectors. 

INSURANCE is founded upon the principle of 
general combinations for the purpose of dividing 
and appropriating amongst the whole body any 
individual loss that may arise, each member contrib- 
uting a small percentage of his property to secure 
the rest—the contribution being in proportion to 
the risk to be incurred. 

INTEREST.—The produce of employed capital, 
or the consideration due for the loan of capital at 
the expiration of the term for which it has been 
used. When money is lent with the stipulation 
that interest shall be regularly paid, yearly or half- 
yearly, and not be added to the principal as it 
accrues, it is termed simple interest ; and when the 
stipulation is made that interest as it becomes due 
shall be added to and become part of the principal, 
it is termed compound interest, as the successive 
additions bear interest upon interest. Interest is 
also a term applied to any inherent or other right 
in, or benefit to be derived from, property, business, 
or security. 

INTEREST (SHORT).—In marine insurance, when 
the value of the goods shipped is short of the sum 
insured. A declaration of this sum being at once 
made upon the policy, the insured are entitled 
to a proportionate return of premium. (See Open 
Policy.) 

In TRANSITU.—Two Latin words signifying in 
course of transmission, or on the may. 

INVESTMENT.—In commerce, laying out money. 
Capital sunk or employed in any permanent way is 
said to be invested. 

INVOICE.—A mercantile term for the account 
specifying the contents of each package of goods 
shipped, their cost, and the charges upon them ; now 
generally applied to all specifications of goods sold. 

I. O. U. (Z owe you).—A memorandum acknow- 
ledging a debt. 

JERQUER.—A Customs officer, whose duty it is to 
search vessels on their arrival, for the purpose of 
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ascertaining whether any unentered qoods liable to 
duty are secreted, with a view to their clandestine 
introduction into the country. 

JETSAM.—See Flotsam. 

JETTISON.—The act of throwing overboard part 
of a ship’s cargo, or cutting away masts, sails, etc., 
for the preservation of the rest of the cargo and 
ship. The owners of a ship or goods so jettisoned 
have recourse, by general average, upon the owners 
of the portion saved, who. in their turn, if they are 
insured, recover from the underwriters. 

JOINT ADVENTURE.—A mercantile speculation 
in which more than one interest is concerned. 

Lac.—A term used in India, denoting a sum of 
100,000. One hundred lacs equal one crore, or 
10,000,000. 

LANDING AccouNT.—An account taken by the 
various dock companies and wharfingers of all goods 
landed, with their weights and other particulars 
requisite to the importers, accompanied by remarks 
as to the condition of the packages or merchandise. 

LANDING WAITER.—A Customs officer, whose 
duty it is to examine and take account of all goods 
liable to duty, on their being weighed after landing 
from the ship. 

LAY Days.—The number of days allowed for 
unloading or loading ships, as stipulated between 
their owners and the charterers or freighters. 

LAZARETTO.—An establishment in which quar- 
antine is performed, and in which the goods landed 
from ships in quarantine are fumigated previous to 
their introduction to the markets. 

LEASE or TACK.—A conveyance for a term of 
vears (which term is always less than that which 
the lessor holds for) of houses, land, or any other 
description of property. The person granting the 
lease is termed a Lessor, and the person to whom it 
is granted a Leaseholder or Lessce. 

LETTER OF CREDIT.— A letter from a banker or 
mercantile house, requesting their agent to pay 
money to a third party—the bearer of the letter. 

LETTER OF LICENCE.—An agreement signed by 
the creditors of an insolvent or embarrassed trader, 
permitting him to carry on business for a certain 
time without satisfying their claims. 

LETTERS OF MARQUE.—Letters granted by a 
Government to its subjects, authorising them to 
fit out ships (called privateers) to prey upon the 
commerce of a rival country. 

LEVARI FAcIA8.—A writ of execution, command- 
ing a sum of money to be levied upon the effects of 
a defendant. 

LIABILITIES.——The debts and pecuniary responsi- 
bilities of any person or company. 

LIEN.—A conditional right of claim upon pro- 
perty, such as is voluntarily granted by its owners 
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as a means Of affording security in monetary trans- 
actions. 

LIGHTERAGE.—The amount of freight or hire of 

‘a lighter or barge. 

LIMITATIONS.—The period fixed by law for the 
recovery of debts. ‘hose of an ordinary character 
become void in law after a lapse of six years, unless 
a written acknowledgment and promise to pay has 
been made during that period. For bonds, deeds, 
and judgment debts, twenty vears are assigned 

LIMITED LIABILITY.—In Registered Joint-Stock 
Companies the limitation of the liabilities of each 
member for the debts of the company to the nominal 
amount of his shares. 

LIQUIDATION.—A course of settlement or wind- 
ing-up. 

LLoyp’s.—Subscription rooms in the Royal Ex- 
change, where the private underwriters or marine 
insurers attend for the transaction of their busi- 
ness. 

LuLoyp’s Bonps.—An acknowledgment of in- 
debtedness by a railway company originally given 
to a contractor for a portion of the line. They are 
in excess of the amount of debentures allowed by the 
Act of Parliament to the company granting them, 
and derive their name from the originator, who 
devised them as a plan for giving security to the 
builder of the line. Having the nature of a mort- 
gage. and being for a portion of the original plant, 
they were supposed to be a first charge on the 
property of the company, but their legality has been 
called into question, and they cannot be readily 
negotiated in the money market. 

Loa Book.—A book containing a minute record 
of a ship’s progress, and every incident occurring to 
her or on board of her during the voyage. 

MANDATE.—A delivery of goods to a person who 
is to do some act in connection with them entirely 
without reward. He who delivers the goods is styled 
the Mandator, and the receiver the Mandatory. 

MANDAMUS.—A writ issuing from the Court of 
Queen's Bench, requiring the performance of certain 
Specified acts. It is a writ of a most extensive 
remedial nature, and issues in all cases where 


the plaintiff has a right to have anything done, 


and has no other leyal means of compelling its 
performance. 

MANIFEsT.—A statement made out by the master 
of a vessel previous to leaving port, specifying the 
whole of the cargo, ports of destination, etc. 

' MasteR.—The person entrusted with the care 
and navigation of a merchant ship. 

MAXIMUM.—The greatest quantity or part of 
anything. Plural, Mazima. 

MEASUREMENT Goops.—Merchandise on which 
freight is paid by measurement instead of weight. 


A ton consists of 40 feet, and the solid contents in 
measurement of each package is ascertained by 
taking its length, breadth, and depth, 

MERCHANT.—One who trades with foreign coun- 
tries; an importer and exporter of goods and produce. 

MINIMUM.—'The least quantity or part of any- 
thing. Plural, Minima. 

Monopo.y.—A privileged or other absorption of 
an entire trade or branch of industry. 

MORTGAGE.—A piedge of land or property by 
deed as security for money lent or owing. The 
person pledging is the Afortyagor ; the one in whose 
favour the déed is executed the Mourtgagee. 

MusTEnr.—An average sample or collection of 
samples. 

NEGOTIABLE DOCUMENT.—A document which 
in its transfer from one person to another conveys 
to the possessor a legal right to the money or pro- 
perty specified. 

NetT.—That which remains after the deduction of 
all charges, outlay, or allowances of any description. 

NOTARY (PUBLIC).—A specially authorised per- 
son who attests, copies, or translates certain 
documents, proves their validity for the purpose of 
giving them effect abroad, and whose province is to 
note, and issue protest against, the non-acceptance 
or non-payment of bills. 

NOTING OF A BiLu.—A note taken of its pre- 
sentation for acceptance or payment, customarily 
effected on a second presentation by a notary, as 
proof of the claim having been duly made. 

NULL AND VoIbD.—Of no effect. 

Oprn AccounT.—An account in Dr. and Cr. form, 
exhibiting all open transactions between two parties, 
setting down the amounts of those transactions that 
are determined but not matured, and estimating 
the out-turn of those still pending, so that the 
balance shows a close estimate of the respective 
position of the parties concerned in the account. 

OPEN Pouicy.—In marine insurance, where a 
certain sum is insured, leaving the declaration of the 
goods and their values to be subsequently made. 

On pit (People say).—Piaced at the beginning 
of a sentence to denote that what follows is a fying 
rumour. 

Oprions.—Speculative transactions on the Stock 
Exchange, where persons give so much per cent. for 
the option of buying or selling so much stock at a 
fixed price on a certain fixed day. 

OVERCHARGE.—An excessive charge or price. 

PANic.—A sudden fright, especially when without 
cause. Used commercially to denote a general 
distrust with regard to money matters. 

Par.—Exact corresponding value, neither en- 
hanced by premium nor depreciated by discount. 

PaR of EXCHANGE.—The comparative intrinsic 
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value of the specie of different countries according 
to their fixed standards of weight and purity. 

PARTNERSHIP.—The combination of two or more 
individuals for the purposes of business in common, 
each deriving a share of the profits, or bearing a 
corresponding share of the losses arising from it. 

Pass Book.—A book passing between bankers 
and their customers, which records all payments 
and receipts. 

PASSPORT.—A document granted by a consul, 
giving a description of the owner, and entitling him 
to pass through or to reside for a time in the country 
for which it is given. In maritime law, a document 
carried in time of war by a vessel to prove her 
nationality. 

PATENT, LETTERS-PATENT.—A privilege granted 
under the Crown seal, conveying to the persons speci- 
fied the sole right to make use of some new invention 
or discovery therein stated. 

PENALTY.—A sum to be forfeited for the non- 
completion of a contract or for a part of it. 

PER CENT.—“ By the Hundred.” Thus 5 per 
cent, would be five out of every hundred. 

PERMIT.—A licence from the Excise authorities 
permitting the removal of goods upon which duty 
has been paid. 

P1iLoT.—A person duly qualified and authorised 
to conduct ships through rivers, into or out of port, 
or through certain channels or roads. 

PLANT.—A trade term comprehending fixed 
machinery, implements, or other requisites for 
carrying on a business. 

POLIcYy OF INSURANCE.—A document by which 
insurance companies and underwriters secure to the 
parties contracting with them for life, fire, or marine 
insurance, an indemnity against loss from the risk 
incurred. It is a document of considerable import- 
ance, stating the names of the insurers and of 
the insured, the amount and exact nature of the 
indemnity, and of the risk incurred. 

Post, To (Bvok-heeping).—To transfer an entry 
from one book to another. 

POSTDATE.—To date a letter or document of any 
description later than the day on which it is 
written. 

Post OBIT Bonp.—A bond, the main condition 
of which is that it only becomes payable after the 
death of some person whose name is therein specified. 

PRECIS-WRITING.—Writing the contents of a 
document in as short and condensed .a style as 
possible. 

PREMIUM.—An additional sum beyond a standard 
or fixed price. 

PREMIUM (INSURANOE).—The percentage or sum 
paid by the insured for the indemnification granted 
by the insurer. 
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PRESENTMENT OF A BILL.—The agt of demand- 
ing, or presenting for, acceptance or payment. 

Prick CURRENT.—A list or enumeration of various 
articles of commerce, with the market price of each. 

PRIMAGE, OR HAT MONEY.—A customary per- 
centage paid by shippers, in addition to the freight 
of goods, and considered to be for the master of the 
vessel, for his care and trouble in taking charge of 
such goods while on board. 
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PRACTICAL APPLICATIONS OF CENTRIFUGAL 
FORCE. 
PERHAPS the commonest application of the pro- 
perties of a revolving body, to which we have just 
referred, is to be met with in the use of centrifugal 
governors on certain machines, especially on steam 
and other engines. The centrifugal governor in its 
simplest form was first employed on stcam-engines 
by James Watt. It 
consists of a pair of 
heavy balls sus- 
pended by links, as 
shown in Fig. 107, 
the whole being 
caused to rotate by 
the engine to be , 
“governed.” If the | 
speed _ increases, 
the balls fly out, 
raising the sleeve 8, 
which is connected 
to the throttle- 
valve, through the 
bell-crank B; thus the steam supply is diminished 
orcut off altogether. The defect of such a governor 
Fe is that the engine must first change 
its speed before the governor acts ; 
but the change may be kept within 
very smal] limits. 

It will be an interesting exercise 
P’ for the student to consider the 
equilibrium (neglecting friction) of 
the forces acting. Thus the pull of 
the link 7 is balanced by two forces, 
the centrifugal force F and the 
weight w of one ball, as shown in 
Fig. 108. The forces are parallel to the sides of 
the triangle, PQ B (Fig. 107) ; hence— 





Fig. 107. 


Fig. 108, 


F:w=r:hor F= a 


More usually the governor is loaded, as in Porter’s 
governor, shown in Fig. 40, in which case it is not 
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difficult to preve that the force available to do the 
work of moving heavy parts and overcoming friction 
is increased by the device of loading the governor, 
W+w 
in the ratio of 2 
w 


*, and that the speed of the 


governor is also increased as a/ 4 + w) to a/ n; 


on the sapposition that the vertical movement. of 
the two weights is the same. 
The constant load may be 
replaced by the variable load 
of a spring; but the effect is 
somewhat similar, the loaded 
governor being more “ power- 
ful” and running at a higher 
speed for the same opening 
of the balls. We have not 
space to refer further to this 
interesting subject ; but the 
student can consult articles 
on the subject in the en- 
gineering journals. 


EXAMPLES. 

1. Find the centrifugal 
force of a spherical ball of 
cast-iron 3 inches in dia- 
meter, when its centre is 
rotating in a circle of 2 feet 
radius at 150 revolutions per minute. A cubic 
inch of cast-iron weighs ‘26 lb. 





Fig. 109. 


Answer, 56:3 lb, 


2. Find the total centrifugal force of the two balls 
of a Watt centrifugal governor, the balls being of 
cast-iron 3 inches in diameter, when rotating with 
their centres 8'5 inches from the axis, at a speed of 
90 revolutions per minute. Ifa constant weight of 
20 1b. is placed on the sleeve of the governor, find 
the centrifugal force and speed necessary to keep 
the balls rotating at the same radius, friction being 
neglected. 


Answers. 
Unloaded governor, centrifugal force = 14°38 lb. 
Loaded ~<- ,, ” » == 53-49 1b. 


Speed of loaded governor == 173'7 revolutions 

per minute. 

3. A locomotive passes round a curve in a railway 
of 500 feet radius, at aspeedof 30 milesanhour. If 
the weight on one pair of wheels is 16 tons, find 
the outward or centrifugal force of these wheels on 
the rails, supposing them free to move outwards. 
If the centres of the rails are five feet apart, how 
much would the outer rail have to be elevated so 


* Professor Ewing in the article on the Steam Engine, 
“Encyclopedia Britannica.’ 
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that the resultant force due to gravity and centri- 
fugal force would act perpendicularly to the plane of 
the rails? 1n such a question as this, is it necessary 
to know the weight of the train ? 


Answers. (1) Centrifugal force = 4309-6 lb 
(2) Outer rail must be elevated = ‘6 ft. 
(3) No. 

4. Show that Rankine’s rule, by which the eleva- 


gauge x v? 
16% 
the speed in miles per hour, is approximately correct. 


tion of outer rail should = , where V is 


HARMONIC MOTION. 


When a body has such a motion that after a 
certain interval of time it is again passing any 
fixed point and moving in the same direction as 
before, its motion is periodic, and the time which it 
has taken is called the periodic time of the motion. 
A very simple example of periodic motion is that of 
a body moving uniformly on a circular path, the 
time taken in going once round the circle being the 
periodic time. There are many examples of periodic 


motion, and some belong to that peculiar class of 
periodic motions called simple harmonic motion. 
DEFINITION.—Simple harmonic motion is the pro- 
jection of uniform circular motion on a diameter of 
the circle. 
understood from Fig. 111. 


o' 
‘ 


The meaning of this definition will be 
Let a body move on the. 








ee eee wees wet eseeeewecoane 






or) 


$ 
; 
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o” 
Fig. 110. 


circumference of the circle with a uniform velocity, 
taking say +, of a second to go from A to B’, from 

B’ to C’, etc., these distances being equal. Now, if 
a acon body moved in such a way as to always 
just occupy the position of a projection of the first 
on the diameter AL, this second body would have 
a simple harmonic motion. Its motion would not 
be uniform, but would be quicker towards the 
middle of its path and slower towards the ends; in 
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fact, in the case we have supposed, it would take +; 
of a second to go from A to B, and the same time to 
go from F to 0, which is a much greater distance. 
A heavy ball, suspended by a very long thin wire, 
has a motion very nearly of this kind when vi- 
brating like a pendulum, and many motions with 
which the engineer is concerned approximate 
closely to simple harmonic motions. 

There are certain peculiarities about this motion 
which might almost be taken as definitions of it. 
For instance, a body moving with a simple harmonic 
motion always has an acceleration proportional to 
its distance from its mean position, the positive 
acceleration being always towards that point. In 
other words, the body moves with an increasing 
velocity when moving towards the point referred to, 
and with a diminishing velocity when moving away 
from that point, the acceleration being proportional 
force | 
Wass 
and the mass is constant, the force acting on the 
body urging it to return to its mean position must 
be proportiona] to its distance from that position. 
Hither of these characteristics of simple harmonic 
motion may be taken as a definition of it, but we 
prefer that which has already been given. 

The periodic time T of a simple harmonic motion 
is given by the following rule :— 


displacement 


acceleration. 


to distance from it. Since acceleration = 





T=2r 


No elementary proof of this rule is altogether 
satisfactory, but the following is as good as any :— 
The acceleration of the point on the diameter is 
equal to the resolved part—along that diameter— 
of the centripetal acceleration of the point on the 


: vw ? 
circumference—i.e., the resolved part of re which 
ae 





we ae 
T x , 
Displacement = z, 
vex displaceme yy 8 
acceleration = — .°, ut place nt = u =—, 
ad acceleration rst 


which is evidently constant. Now the periodic 
time Tis the time taken to describe one circum- 
ference. hence (since distance = velocity x time), 


o T. 2 
Vv” Ya 
rt =7T3 
oe Gn” 

displacement _‘T? 

acceleration — 47’ 


2rr=vT, ; 


hence 


displacement 
acceleration. 

To the student who possesses a slight knowledge 
of the Differential Calculus, the following brief 
demonstration may be useful :— 


or T=2f 
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Let the body moving on the circle gave an angular 
velocity of A ra- 
cians per second, 


M 
, and let time be mea- 
sured from the in- 
stant of passing 0’ 
(Fig.111). Thedis- 
placement @ of the 


projection agrees 
with the angular 
displacement at of 
a radius 7. Refer- 
ring to the motion 
of the projection, 
Fig. 111. its velocity is— 


dr 


dt = Arcos At, since x=Tr sin At; 


zy 
lt? 
= — A®z, 
which shows that acceleration oz. 


Ii Tas the periodic time-— 
AT = 2n, 


d : 
.*. acceloration = |— = — A’rsin At 


OI-- 


and the rule just obtained becomes— 


2n\3 
acceloration = — =) x 


the — sign showing that the velocity decreases as 
the body moves avay from its mean position. 

The above rule may be put in the form— 

7 = on 4 / displacement, &, 
acceleration, 
the negative sign being neglccted. 
already given for the periodic 
time. 

The application of these 
rules to different examples of 
simple harmonic motion will 
not present much difficulty. 
A few illustrations of the me- 
thod of applying them will 
now be given. 

EXAMPLE.—Find thetimeof / 





This is the rule 






(3) oe BOS Se Se2eeeeueeeeseonre-— 


vibration of a simple pendulum Ovnmey = TA 
in terms of its length, and the 0 


value of g. 

We can only represent asim- 
ple pendulum approximately, 
and this we do by suspending a small ball of heavy 
material by a long light silk thread which is supposed. 
to remainof constant length. When the ball vibrates 
in small arcs, apply the rules already given. By 
referring to Fig. 113, it will be seen that the force 
acting along the tangent 0 A to the arc at A is— 


Ww 
Fig. 112. 


LOGIC. 


ev x cos OAW 
= AP _ AK 
=Wx i ,w=Wx As’ 


since the triangles KS A and PWA are similar. 
Now, since the arc is very small, Ak may be taken as 
equal to the arc 0 A, which is the displacement a— 





.'. force = Wi 
_ force Wx _ gz 
acceleration = rr Wx y=] 
g 
and— T =on displacement. 
acceleration 
= 20 a/ . yl. 


U 





aon afl 
y 


Z being measured in feet. 

NoTse.—The time of vibration of an ordinary 
seconds pendulum is two seconds. 

Another example is the vibration of a mass sus- 
pended from a cylindric spiral spring. 

EXAMPLE.—Suppose a spiral spring elongates x 
inches (# being usually a fraction) for 1 lb. increment 
of load, neglecting the weight of the spring itself, find 
its time of vibration witha load wWlb. Consider the 
spring when @ inches from its mean position. The 
force tending to bring it back is 11b., the displace- 


x 
ment 12 of a foot, and the acceleration = force 1 lb. 
9 


Ww ; 
-- mass of ball=1 + es w? and hence the time 


of vibration is— 
T=2rq/t_ 9 aoe a/ Ne 
V5 W lug ° 
In a similar way the time of vertical vibration of 
the cage in a decp shaft of a mine may be worked 
out, the suspending rope acting in a way resembling 
the spiral spring in the last example. 


NUMERICAL EXAMPLES. 

1. Find the length of a simple pendulum which 
beats seconds at a place where the value of g 
is 32°29. Answer, 3'17 feet. 

2. A ball weighing 201b. is suspended from a 
cylindric spiral spring. If the spring lengthen 
"12 inch for an additional load of 1 lb., find the time 
of vibration, neglecting the weight of the spring. 

Answer, T == ‘495 second. 

3. A cage weighing one ton is supported by one 
mile of vertical steel wire rope, one square inch in 
cross-section. Taking Young’s Modulus for the rope 
as 28000000, assuming that the rope and cage 
vibrate longitudinally with a simple harmonic 
motion, and that half the mass of the rope may be 
taken as existing only at its lower end, the other 
half neglected: find the time of vibration. 

Answer, 1°6 seconds, 
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LOGIC.—I1V. 
(Continued from p, 221.] 


HYPOTHETICAL SYLLOGISMS—SORITES—INDUCTION. 


HITHERTO we have treated only of the pure Cate- 
gorical Syllogism, which consists of three categorical 
propositions, called by some logicians propositions 
de inesse, from their asserting that the predicate is 
(or is not) contained in the subject. 

We lhiave seen, however, that there are also 
Hypothetical Propositions, composed of severil 
(i.e. two or more) categoricals united to one 
another by ‘a conjunction, called a copula, and 
named Conditional, Disjunctive, Cuusal, ctc., ac- 
cording to the names given by grammarians to the 
respective conjunctions which unite them. 

Now a hypothetical syllogism is one in which 
one, two, or all three of the propositions are hypo- 
theticals ey., (1) “Jf this man is wise, he is bappy; 
he is wise; therefore, he is happy.” (2) “He who 
is wise, is happy; if he is a philosopher, he is wise; 
therefore, if he is a philosopher, he is happy.” 
(3) “If he 1s wise, he is happy; if he is a philo- 
sopher, he 15 wise; therefore, if he is a philosopher, 
he is happy” Of these, such sylogisms as in the 
first example ure far more common than those 
resembling the other two. 

Hypothetical syllogisms are divided into Condi- 
tionals and Disjunctircs, the other kinds of hypo- 
thetical propositions not giving rise to particular 
classes of syllogisms bearing their names. 

A conditional proposition is said to have in it an 
illative force—i.e., one of the two categorical pro- 
positions of which it is composed results or follows 
from the other. The name of antecedent is given to 
that from which the other results ; and that which 
results from it is called the consequent ; the connec- 
tion subsisting between the two being termed the 
consequence. It should be remarked that it is en- 
tirely upon this consequence that the truth or false- 
hood of the conditional depends, and not at all upon 
the truth or falsehood of either the antecedent or 
consequent, or both ofthem. Hither or both of these 
may be false or absurd, and yet the conditional be 
true, z.¢., the consequent may follow from the ante- 
cedent notwithstanding. For example, in this 
proposition, “If the atheists are right, there is na 
God,” both the antecedent and consequent are 
false, and yet the conditional proposition composed 
of the two together is true, ie, the truth of the 
consequent follows from the truth of the antecedent. 

The meaning of every conditional proposition, 
then, is—that the antecedent being granted, the , 
consequent is granted also. This may obviously be 
considered from a twofold point of view :—1. If 
the antecedent 7s granted, the consequent must be 
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granted. 2. If the antecedent were granted, the 
consequent would have to be granted. Hence are 
derived these two rules:—Firstly, the antecedent 
being granted, the consequent may be inferred 
(which does not require explanation). Secondly, 
the consequent being denied, the antecedent may 
be denied ; because, if the antecedent could not be 
denied, ¢.e., if it were true, the consequent (which 
is granted to be false) would be true also. These 
rules may be made clearer by an example. “If a 
state is well governed, the rights of the weaker are 
secured.” Here, if we grant the truth of the ante- 
cedent, the truth of the consequent may, by the 
first rule, be inferred, and we may reason thus: 
“But this state is well governed, therefore the 
rights of the weaker are secured.” These three 
propositions taken together give us a Conditional 
Syllogism. Every conditional syllogism of this 
kind, in which, by the application of the first rule, 
we, as it were, build wy an argument, is called 
constructive, and is reducible to the form—“ If A is 
B, Cis D; but A is B, therefore C is D.” 

If, however, we apply to the same example the 
second of the above rules, we get what is called a De- 
structive Conditional Syllogism. Thus, “If a state is 
well governed, the rights of the weaker are secured ; 
but the rights of the weaker are not secured in this 
state ; therefore it is not well governed.” “If A is 
B, C is D; but C is not D; therefore A is not B.” 

It must be carefully borne in mind that we cannot 
in either case reverse the process. We cannot 
infer anything at all if we deny the antecedent 
or affirm (/.e., grant the truth of) the consequent. 
It is readily conceivable (to recur to the above 
example) that a state might be very badly governed 
in other respects where the rights of the weaker 
were secure, and consequently it does not necessarily 
follow from the fact that the rights of the weaker 
ina state are secure that it is well governed. So 
also for the same reason we cannot assert, because 
a state is not well governed, that therefore the 
rights of the weaker are not secure. 

There are, then, only two kinds of conditional 
syllogisms—the one constructive, depending for its 
validity on the first rule ; and the other destructive, 
depending for its validity on the second. 

A Disjunctive Proposition is, as has already been 
explained, composed of two or more categoricals 
joined together by the disjunctive conjunctions, 
either, or. It states an alternative, z.e., some one 
or other of its members must be true: e,., 
“This science is either pure, inductive, or mixed.” 
Unless some one of these categoricals is true, the 
disjunctive must be false. In addition to this, 
however, there must also be some opposition between 
the parts, 7.¢., they must be incapable of being all 
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true at the sametime. Thus: “ Hither this man is 
mortal, or he has red hair,” though “exactly corre- 
sponding in form with the proposition given above, 
is quite useless for any purpose of reasoning. 

If one of the propositions of a syllogism be dis- 
junctive, the syllogism is called disjunctive on that 
account. Suppose we have as the major premise, 
“ Hither A is B, or C is D,” we may deny one of the 
categoricals in the minor, and then affirm the truth 
of the other in the conclusion :—‘' But A is not B ; 
therefore C is D”; or, “but Cis not D, therefore 
Ais B.” And in the same way, if, instead of being 
two, there were several categoricals, any one or 
more of them being granted to be false, some one 
or other of the remaining ones (if more than one). 
or the remaining one (if only one), may be inferred 
true: eg. “It is either spring, or summer, or 
autumn, or winter; but it is neither spring nor 
summer ; therefore, it is either autumn or winter.” 

In most instances, however, not only (as we have 
already seen must be the case) is one of the cate- 
goricals true, but only one istrue. The consequence 
of this is, that we are also able, if the truth of one 
or more of the members be granted, to deny the 
truth of the remainder: eg. (referring to the above 
example), “ But it is spring; therefore, it is neither 
summer, nor autumn, nor winter.” 

We must next speak of the Dilemma, concerning 
the nature of which different logicians have ex- 
pressed very different views. Popularly, the dilemma 
is considered as an alternative argument, such that, 
if the conclusion of one train of reasoning be not 
admitted, that of the other must be; so that one 
has to choose, as is said, between the two “horns” 
of the dilemma. Thisis in the outlinetrue, though 
not logically accurate ; besides which the “ horns” 
may be and often are more than two in number in 
the arguments to which the name is properly 
applied. In reality the dilemma is a complex ar- 
gument, and partakes both of the nature of the 
conditional and disjunctive syllogisms. It may be 
described as a syllogism with the major composed 
of two or more conditional propositions (having 
each the same or different antecedents, and the 
same or different consequents), and with a dis- 
junctive minor. It will thus assume one of three 
forms :— 

1. SIMPLE CONSTRUCTIVE, 


If Ais B, Cis D; and if Eis F, CisD; 
But either A is B, or Eis F; 
Therefore, C is D. 


Here we have several antecedents in the major, 
each with the same consequent; and in the minor 
these antecedents being granted digjunctively—i.e., 
it being granted that one or other of them is true— 
we infer categorically in the conclusion the truth of 
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the one comnion consequent. The following is an 
example of this kind of dilemma :— 


Ifthis man is guilty, he should be placed in confinement; and 
if he is insane, he should be placed in confinement ; 
But he is either guilty or insane ; 
Therefore, he should be placed in confinement. 
II. COMPLEX CONSTRUCTIVE, 


If A is B, Cis D; and if Eis F,GisH; 
But either A is B, or E is F; 
Therefore, either C is D, or G is H. 


if the criminal knew the consequences of his act, he was 
wicked ; and if he did not know the consequences, he was 
insane, 
But he either knew the consequences, or he did not know 
them ; 
Therefore, he was either wicked or insane. 


Here we are given several antecedents in the major, 
as before; but each has a different consequent ; 
and consequently when, as before, we are granted 
in the minor the truth of one or other of the 
<intecedents, we can only disjunctively infer in the 
conclusion the truth of the several consequents. 


III. DESTRUCTIVE (always complex). 


If A is B, Cis D; and if E is F, Gis H; 
But either C is not D, or G is not H; 
Therefore, either A is not B, or E is not F. 


if this man were wise, he would not speak irreverently of the 
Bible in jest; and if he were good, he would not do it in 
earnest ; 

But he does it either in jest or earnest ; 

‘Therefore, he is either not wise or not good. 

In this case we have several antecedents in the 

major premise, each with a different consequent. 

‘These consequents are disjunctively denied in the 

aninor, ¢.¢., it is asserted that some one or other of 

them is false, and then in the conclusion it is 

inferred from this that some one or other of the 

antecedents is false. 

Before passing from the consideration of hypo- 
theticals, it must be observed (in conformity with 
the statement that the syllogism is the type of all 
reasoning), that hypotheticals can by one means or 
another be reduced to categorical syllogisms, to 
which the dictum and other rules before given can 
be applied. All conditional propositions may, for 
instance, be considered as universal affrmatives, of 
which the terms are entire propositions, the ante- 
cedent being the subject, and the consequent the 
predicate. Thus, “If A is B, C is D,” is equivalent 
to such a categorical as this: ‘The case of A being 
B is a case of C being D,” and then (if we are 
‘dealing with a simple constructive conditional 
syllogism) the minor and conclusion may be repre- 
sented thus: “This present case is a case of A 
being B; therefore it is a case of C being D.” 
Sometimes, too, when the antecedent and conse- 
quent of a conditional have each the same subject, 
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the syllogism may be reduced by simply sub- 
stituting a categorical major premise for the condi- 
tional one—e.g., ‘‘ If Cesar was a tyrant, he deserved 
death,” might be represented by the proposition 
“All tyrants deserve death,” the minor premise and 
conclusion remaining the same as before. Some of 
the methods by which hypotheticals are reduced to 
categoricals may appear somewhat awkward; but 
this is not of much consequence, as it is only to 
show the universality of syllogistic reasoning that 
such reduction ever is employed. 

An Enthymeme is a syllogism with one of its 
premises suppressed. Which of the two remains to 
be supplied may be easily ascertained by observing 
whether the subject of the suppressed premise 
occurs in the conclusion or not. If it does, the 
major obviously is wanting; and if not, the minor: 
eg., “ Ceesar was atyrant ; therefore, Cesar deserved 
death,” is evidently asyllogism in Barbara with the 
major, “All tyrants deserve death,” suppressed. 
Of course we cannot determine upon the validity of 
the enthymeme as an argument until we have both 
the premises before us, and see whether they con- 
form accurately to the syllogistic laws. 

The Sorites is an argument composed of a series 
of propositions, in which the predicate of each is 
the subject of the next, until finally the conclusion 
is arrived at, which is formed of the first subject 
and last predicate in the series: ¢., “Caius is a 
man; all men are finite beings; all finite beings 
are sentient; all sentient beings seek happiness; 
therefore Caius seeks happiness.” (1) “A is B; (2) 
BisC; (8) Cis D; (4) Dis E; (5) Eis F; there- 
fore Ais F.” 

An argument of this kind may be expanded intoa 
series of syllogisms in the first figure, the conclusion 
of each (with the next in order of the propositions 
of the sorites, as major) being the minor premise 
of the next. There will thus be as many syllog- 
isms as there are propositions in the sorites inter- 
vening between the first premise and the conclusion; 
the first being the only minor premise expressed in 
the sorites. Since, as we have seen, the minor only 
in the first figure can be particular, it follows that 
the only proposition in the sorites which may be 
particular is the first, all the rest being necessarily 
universal, as being major premises in syllogisms in 
the first figure. Fora similar reason no proposition 
except the last can be negative; if otherwise, the 
syllogism in which that proposition occurred would 
have a negative minor, which is impossible in the 
first figure. The following diagram will make the 
process of the expansion of a sorites into syllogisms 
much clearer (the numbers referring to the proposi- 
tions inthe form already given). The above sorites 
will be reduced into four syllogisms, thus :— 
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1 9 3 4 
QBiscC, (3)CisD, (4)DisE, (5) Eis F, 
(1) Ais B, {A is C], {A 18 1D], {A is B], 
[Ais C], [.. Ais D], L. AI El, [.. Ais F}. 


There are also, of course, conditional sorites, in 
which the propositions are conditional, instead of 
categorical ; but of these it is unnecessary to treat 
particularly. 

Induction is, by some writers, regarded as a 
totally distinct process of reasoning from the syllog- 
istic, or, ut least, as ultimately depending for its 
validity upon quite other grounds than the syl- 
logism. 

According to Whately, the word “induction” is 
vaguely used ; being sometimes employed to denote 
the process of jnrestigation and collecting facts, 
and sometimes that of deducing an inference from 
the facts when ascertained: induction, in the for- 
mer sense, being distinct, indeed, from the syllog- 
ism, but not being a form of argument at all; and 
in the latter sense, being, like all other reasoning, 
capable of being expressed in the syllogistic form. 
Moreover, he regards induction, and rightly, so far 
as it is taken to mean a process of inquiry, as quite 
outside the province of Logic altogether, the office 
of which is not to get premises, but to see what 
conclusion Gif any) can be drawn from them when 
got, no matter how. So farasinduction isa process 
of inference or reasoning, we may accept Mill’s 
definition :—“ The process by which we conclude 
that what is true of certain individuals of a class 
is true of the whole class, or that what is true at 
certnin times will be true in similar circumstances 
at all times.” Or we might describe it generally 
as the process by which we infer a proposition to 
be true universally from finding it to be true in a 
number of particular instances. Thus, to take 
Whately’s example :—‘ The Earth moves round the 
Sun in an elliptical orbit; so does Mercury; so 
does Venus; so does Mars, etc.; therefore, all 
planets (the universal term which comprehends 
these individuals) move round the Sun in such an 
orbit.” Here we have an example of inductive 
reasoning. But this argument, if it be reducible to 
the syllogistic form, is plainly an enthymeme, being 
incomplete as it stands. Now it is very seldom 
that an instance is found of what is called “ per- 
fect” induction, j.e., one in which there is a com- 
plete enumeration of all the individuals, respecting 
which we assert collectively what we had before 
asserted separately, ¢.g., “John is in England ; so 
is Thomas; so is Peter; so is Francis: all the sons 
of Edward are John, Thomas, Peter, and Francis ; 
therefore, all the sons of Edward are in England.” 
Besides, such an induction is practically useless for 
the purp cs of inference, as we have gained no 
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further knowledge when we have sted the truth 
of the universal, which is merely made up of the 
particulars already enumerated, and nothing more. 
However, in the induction commonly employed, 
what is meant is, not that there is a complete 
enumeration (in many cases that would be im- 
possible) of the individuals of the class, but that 
those which are enumerated are to be taken asa 
sufficient sample or number of instances to warrant 
us in drawing the conclusion that what has been 
found true of them is true of the rest also. Bear- 
ing this in mind, every induction will appear to be 
an enthymeme with the minor premise (that which 
contains the statement about the individuals) ex- 
pressed, and can be reduced to a syllogism by 
supplying a major premise, which will, in all cases, 
be found to be substantially the same. This major 
is, as given by Whately, “What belongs to the 
individual or individuals we have examined, be- 
longs (certainly, or probably, as the case may be) 
to the whole class under which they come.” The 
example by which he illustrates this is—from find- 
ing on examination of sevcral sheep, that they each 
ruminate, we conclude that the same is the case 
with the whole species of sheep; and from finding 
on examination of the sheep, ox, deer, and other 
animals deficient in upper cutting-teeth, that they 
each ruminate, we conclude (with more or less 
certainty) that quadrupeds thus deficient are rumin- 
ants; the hearer readily supplying in sense the 
suppressed major premisc—namely, that “what 
belongs to the individual sheep we have examined, 
is likely to belong to the whole species,” etc. 

The origin of this major premise, and the grounds 
of its validity, are questions for Psychology and 
Metaphysics rather than for Logic proper. It is 
now generally held that it may be ultimately re- 
solved into the Law of Causation—rather awkwardly 
called by Mill ‘the Law of the Uniformity of 
Nature.” The view of Mill, and of those who hold 
that all our knowledge is derived from experience, 
is that “all reasoning is primarily from particulars 
to particulars”: we are led by the Law of Asso- 
ciation of Ideas to expect that what has happened 
before will happen again in similar circumstances. 
Experience soon shows us that this is often not 
the case, and that the only similarity we can reiy 
on in nature is that: similar causes will have similar 
effects. We cannot rely on the repetition of a 
mere co-existence. Men believed for five thousand 
years that all swans were white—that is to say, 
that the attribute white co-existed in every swan 
with its other attributes-—yet the black swans 
of West Australia proved they were wrong. But 
we never have found that things happen without 
causes, or that similar causes have not had similar 
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effects, unless jn the second case some fresh causes 
were present counteracting the effect of the first. 
Even in this case, all the causes produce their 
effect; the sum total of the causes in the supposed 
cases is not alike, and therefore the cases are not 
really similar. Wherever, then, we can establish that 
the circumstances conjoined in any given case are 
conjoined through causation, we may be sure that all 
cases similar to this—similar, that is. in the absence 
of counteracting causes as well as in the presence 
- of causes like those here present—will exhibit the 
same resnit. But in the absence of any such guar- 
antee, we cannot conclude with certainty from 
one case to the next, still less to the whole class. 

Other philosophers, among them Kant, have held 
that this “Law of Causation,” or “Law of the 
Uniformity of Nature,” is not acquired by experi- 
ence, but is innate—is part of the structure of our 
mind, and that were we not absolutely certain of 
it, we could not be sare of our knowledge of the 
universe. Kant, indeed, held that it was identical 
with the principle which he regarded as the basis 
of the hypothetical syllogism. ‘Io discuss this 
matter would take us further into the subject than 
is desirable in an elementary work. 

Both sides would admit that the inductions of 
science might be reduced to the deductive form, 
with the Law of Causation as an ultimate major 
premise. But the Law of Causation is regarded by 
Mill as itself “an induction of the rndest kind ”— 
an induction by simple enumeration to which no 
contradictory instance has ever been found, and 
which our daily experience confirms in countless 
ways. More recently, our certainty of it has been 
ascribed in part to inherited experience. Each 
generation (it is said) has experienced fresh proof 
of its truth, and belief in it has become organised 
in some way in the physical structure of our 
brains; and has been transmitted, like other physical 
characteristics, by inheritance. 

Mill’s “four methods of inductive inquiry” are 
based on the following canons, which a little re- 
flection will show to be special forms of the Law of 


Causation. We here give them in an abridged 
form :— 
1, Agreement. Whatever in the various cases 


examined is always found correlated with the result 
in question, is some part of the cause. [This canon 
is not final because of the existence of plurality of 
causes: effects may be to all appearances similar, 
and yet may be produced by different causes. 
Hence the inquiry has to be prosecuted further 
by the aid of the method of Difference. ] 

2. Difference. Whatever by its addition makes 
a difference to the result in question is some part 
of the cause of the change. 
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3. Concomitant Variations, An antecedent and 
a consequent varying together, directly or inversely, 
are connected through causation. 

4. Residues. When it is known that part of a 
phenomenon is due to certain antecedents, the re- 
mainder is the effect of the remaining antecedents 
[observed or hitherto anobserved J. 

These are rather methods of proof than of scienti- 
fic discovery properly speaking. Discovery usually 
proceeds by the ‘deductive method,” that is to say, 
by forming an hypothesis or supposition nas to the 
cause of a given phenomenon, then by seeing to 
what conclusions the hypothesis will lead, and tlien 
by comparing these conclusions with the facts. The 
chief principles by which the observer is guided in 
testing his hypothesis may, however, be stated in 
the form of the above canons. 

Example only differs from induction in having a 
singular instead of a general conclusion, and in 
being founded ona single case instead of on a 
number : e.y., “ Cassar was regardless of human life; 
therefore this individual conqueror will be "—the 
suppressed major being such as this: “ What is 
true of one conqueror we may expect to be true of 
another.” The form was first noticed by Aristotle. 
Mill would say that it is an explicit example of 
that “ reasoning from particulars to particulars” in 
which he believes all reasoning ultimately to con- 
sist. 

FALLACIES. 

A fallacy is defined by Archbishop Whately as 
“‘any unsound mode of arguing, which appears to 
demand our conviction, and to be decisive of the 
question in hand, when in fairness it is not.” The 
part of Logic which deals with the classification 
and detection of the different kinds of fallacies is 
naturally the most popular and interesting, as well 
because it seems less dry and barren than the con- 
sideration of abstract rules, as becanse it exhibits 
in a more palpable form the practical use of an art 
of Logic in teaching men to guard against some of 
the mistakes in reasoning into which they might 
otherwise fall. 

Now it will upon reflection appear plain that 
an argument may be incorrect or unsound in 
either of two ways—viz., either in the manner 
in which the conclusion is made to result from 
the premises, or in the grounds upon which 
one or both of the premises are themselves laid 
down or assumed. We may either reason wrongly 
from right premises, or our premises may be false 
while our reasoning from them is correct. In either 
case our supposed argument will be fallacious, the 
fallacy lying, according to the language of logicians, 
in the former case in the form, and in the latter in 
the matter; or, more technically still, in dictione, 
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i.¢.,in the words, in the one case, or extra dictionem, 
i.¢6., outside the words, in the other. 

In accordance with what has been previously said 
of the province of Logic, it does not profess to 
teach us to guard against errors and mistakes in 
the matter of our reasoning. This can only be 
done by a perfect knowledge of the particular 
science or branch of knowledge to which the pre- 
mises of our argument relate; but when the pre- 
mises are laid down, then the observance of the 
rules of Logic, as a test, will ensure that no error 
shall creep in between them and the conclusion. 

The great division of fallacies, then, is into those 
in the form and those in the matter ; into those in 
which the conclusion dves not follow from the pre- 
mises, and those in which it does. It is not, how- 
ever, always possible accurately to determine to 
which of these two classes a fallacious argument 
should be referred. ‘Thus in enthymemes it is often 
a matter of choice whether the premise left to be 
supplied should be taken to be one which is not 
true, or one which does not prove the conclusion. 
To take an example given by Archbishop Whately : 
if a man argues from the fact that a particular 
country is (listressed, that it is undera tyranny, his 
suppressed premise may be either “ every distressed 
country is under a tyranny” (which is plainly 
false), or ‘every country under a tyranny is dis- 
tressed” (which does not prove the conclusion, as 
the middle term will be undistributed in both pre- 
mises). Now, if the former premise be the one 
meant to be supplied, the fallacy is to be referred 
to those in form; if the latter, to those in the 
matter. This illustration shows how hard it is to 
attempt any classification of fallacies, to which 
no exception can be taken. The outline of the 
classification which we shall adopt will be that of 
Archbishop Whately, and many of our examples will 
be taken from the same writer, whose chapter on 
Fallacies is probably the most valuable and interest- 
ing of his whole work. 

We have seen that in every argument which pro- 
fesses to assume the syllogistic form, the conclusion 
either does or does not follow from the premises ; 
and that, in the latter case, where the conclusion 
does not follow from the premises, the fault lies 
not in our imperfect knowledge of the subject- 
matter, but in the reasoning alone. Hence, as 
these fallacies are violations of the rules which 
Logic lays down as those to which all sound thinkers 
are bound to conform, we may call them logical 
fallacies. 

The most plain and obvious logical fallacies are, 
of course, those which arise from the violation of 
some one of the syllogistic rules already given; 
and upon them it is unnecessary to clwell here at 
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greater length. It may, however, be remarked, 
that several unsound arguments not uncommonly 
to be met with may be referred to this head. 
Thus, if a person argues that a certain proposition 
is false because it has been successfully demon- 
strated that the grounds or premises upon which it 
was supposed by his opponent to rest are false, 
such a person would be using an unsound argument, 
in which he would be guilty of an illicit process of 
the major term (which we have already explained) 
—e.g.,if the ground adduced to prove the existence 
of a God was that it is universally believed, and 
an instance where no such belief prevailed was 
cited, then, if an attempt was made to argue that 
this disproved the existence of a God (instead of 
merely overthrowing the single proof which had 
been advanced), the fallacy might be represented 
thus: “Whatever is universally believed is true; 
the existence of a God is not universally believed ; 
therefore it is not true.” So also the fallacy of 
inferring the truth of the premises from the truth 
of the conclusion may be stated as follows: “ What 
is universally believed is true; the existence of a 
God is true; therefore it is universally believed.” 
This is obviously an instance of undistributed 
middle. 

The middle, however, is often ambiguous, not 
from being undistributed, but from being used in a 
different sense in each premise. This gives rise to 
a very large class of fallacies, to which no one 
name can be assigned that will comprehend all. 

When the middle term is thus ambiguous in 
sense, as having in itself, from its own equivocal 
nature, two significations, we have what is called 
the Fallacia equivocationis of logicians: e¢.g., Light 
is contrary to darkness ; feathers are light ; there- 
fore feathers are contrary to darkness "—in which 
example there are, strictly speaking, four terms. 
No one would be deceived in such a case as this 
one; but it must be remembered that the ambiguity 
will often be less patent and more likely to escape 
observation from the premises being placed at a 
considerable distance from each other in the ccurse 
of a long argument. 

In the fallacy which is mentioned by logicians 
under the title of Fallaciaamphibolia, the ambiguity 
arises from an amphibolous sentence, i.e.,one which 
is capable of two meanings, not from the double 
sense of any of the words, but from its admitting 
of a double construction. ‘ Pyrrhus the Romans 
shall, I say, subdue” (where the nominative to 
“subdue” may be either “Pyrrhus” or “the 
Romans”) is an instance of such a sentence; but 
the English language does not furnish so many of 
them as the Latin and others like it, and the fallacy 
is therefore not often to be met with in this shape. 
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Ordinary langyage, however, is very elliptical, and 
thus terms not seldom become practically am- 
biguous, being differently applied on different occa- 
sions, although there is no real difference in the 
sense of the terms themselves: e.7., “ faith,” which 
has in itself but one meaning, is employed by the 
votary of each different religion to denote his own 
peculiar form of belief. This may lead us without 
caution into arguments somewhat resembling the 
fallacy just mentioned. 

An ambiguity arising from the context also gives 
rise to the fallacies of Division and Composition. 
In the fallacy of composition the middle term is 
used in the major premise in a distributive, and in 
the minor in a collective sense: eg., “Two and 
three are odd and even; five is two and three; 
therefore five is odd and even,” where it is plain 
that the middle term ‘two and three” is ambiguous, 
denoting, as it does, in the major premise the two 
numbers taken separately, and in the minor taken 
together. This fallacy is employed whenever, as is 
not unfrequently the case, a person, after establish- 
ing some truth separately concerning each member 
of a class, then infers the same to be true of the 
whole collectively. This is the same thing as con- 
tending that, because it is not improbable one may 
throw a six in any one out of a hundred throws, it 
is not improbable that one may throw a six in each 
of them, 7.¢e., a hundred times running; the ab- 
surdity of which is plain: but yet, hardly any 
fallacy is more common or more likely to deceive 
than this. The fallacy of division, on the other 
hand, occurs where the middle term is first taken 
collectively in the major premise, and then dis- 
tributively in the minor—e.., ‘two and three are 
five; two and three are two numbers; therefore 
five is two numbers.” Here the middle term is in 
the major premise, “two and three” together, and 
in the minor “two and three” taken separately. 
-The ambiguity of the word “all,” which means 
sometimes “every one separately,” and sometimes 
“all together,” not unfrequently gives rise to this 
fallacy of division. 

There is also another kind of ambiguity occasioned 
by the context—viz., where the middle term is used 
in the major premise to signify something con- 
sidered simply in itself and as to its essence; and 
in the minor for the same thing, with some of its 
accidents taken into account along with it. The 
example commonly given of this, the Fallacia 
Accidentis, as it is called, is this: “ What is bought 
in the market is eaten; raw meat is bought in the 
market ; therefore raw meat is eaten.” Now in 
this case the context shows that the middle in the 
major merely denotes the substance or essence of 
the thing bought, but that in the minor it is used 


for the same thing, with the accidentof “being 
dressed” superadded. Ifthe accident is understood 
with the middle in the major premise instead of in 
the minor, logicians give the fallacy the somewhat 
lengthy Latin name of Fullacia a dicto secundum 
quid ad dictum simpliciter, i.e, the fallacy of ar- 
guing from what is said with a certain accidental 
reference to the same thing said absolutely. 

Under the head of ambiguous middle we may 
also class the Fallacia Figure Dictionis. “This,” 
to quote from Archbishop Whately, “is built on 
the grammatical structure of language, from men’s 
usually taking for granted that words belonging to 
each other, as the substantive, adjective, verb, etc., 
of the same root, have a precisely correspondent 
meaning, which is by no means universally the case. 
Such a fallacy could not indeed be even exhibited 
in strict logical form, which would preclude even 
the attempt at it, since it has two middle terms in 
sound as well as in sense: ¢.g., ‘ Projectors are unfit 
to be trusted; this man has formed a project ; 
therefore he is unfit to be trusted’; here there is 
an assumption that he who forms a project must 
be a projector ; whereas the bad sense that com- 
monly attaches to the latter word is not at all 
implied in the former.” There is a similar want of 
complete correspondence in the meaning of “ pre- 
sume” and “ presuming,” “art” and “artful,” “de- 
sign ” and “ designing,” and many other words, 

The last of the logical fallacies we shall notice 
separately is the Fallacia Plurium Interrogationum, 
or, ‘fallacy of several questions.” This consists 
in asking two or more questions, really distinct, 
which appear to be but one, so as to entrap an 
opponent into giving but one answer, which, though 
only applicable to one of the questions, may be 
taken as an answer to the other or others. The way 
in which it must be defeated is by giving a separate 
answer to each question. A good instance is given 
by Archbishop Whately of its employment by a 
Parliamentary Committee in 1832, before which a 
witness was asked “how long the practice had 
ceased in Ireland of dividing the tithes into four 
portions”; two questions being thus combined :— 
1. Had this practice ever existed? 2. If 80, how 
long had it been discontinued? Sometimes the 
ambiguity which gives rise to this fallacy lies not 
in the meaning but in the distribution of a term: 
eg. “Did this man act from such and such a 
motive?” which may mean, was it one of his mo- 
tives? or, was it his sole motive? So also the 
question, “Has a state a right to enforce laws? r 
is ambiguous from the fact that “laws” may mean 
either “some laws,” or “any Jaws, without ex- 
ception,” i.e, may be understood as undistributed 
or not. 
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BRITISH COMMERCE.—VI. 
[Continued from p. 226.] 


TIMBER (continued). 


From Brazil and Rio de Janeiro comes rosewood, 
so named from its odour while still fresh. It arrives 
in planks about 12 feet long, with a flat and a 
rounded side, each being apparently half of the 
tree trunk. Thechief use of this wood is for library 
and drawing-room furnishings. 

Walnut, in the days when mahogany and rosewood 
were still unknown, held the highest place in the 
manufacture of furniture. It comes from Italy, 
and, besides being used extensively for tables, book- 
cases, and the larger articles of furniture, is also 
made into gun-stocks. From America comes black 
walnut. It has no ornamental value. 

The main bulk of building timber comes from the 
pines and firs of North Europe and America. To 
enumerate the different trees alone whose wood sup- 
plies raw material for the builderand carpenter and 
cabinet maker would occupy too much space, and the 
instances given, with the additional notes on other 
woods in Commercial Botany lessons, must suffice. 

In the early part of the present century heavy 
duties were placed on Continental timber with a view 
to encourage the trade in American timber, Here 
is what a contemporary writer set himself to prove 
when the irksomeness of these duties was being 
felt :—That this country suffered serious loss through 
the high price and bad quality of North American 
timber as compared with the Baltic; and that the 
Colonies, so far from being benefited, were in fact 
greatly injured by this forced trade. Among the 
arguments against admitting the Baltic timber duty 
free was one to the effect that the Baltic merchant 
would take our money instead of our produce in 
exchange for the timber we purchasedof him. This 
is an argument very much like some that may be 
heard even at the present day, and here is how the 
reviewer answers it:— But how is it proved that 
the Baltic lumberer will not take our produce in 
return for his wood? By the fact that he has not 
bought our produce. But why has he not bought 
our produce? Because he had not the means. Do 
we pay for Swedish iron in money? Supposing the 
Baltic merchant to take money, what would happen? 
Would he eat his money? would he wear it? He 
would purchase with it the commodities he wanted, 
and these could be, and would be, most cheaply 
furnished by England. And can that money have 
been procured in England, except by the sale of 
some kind of British produce to somebody? Suppose 
the Baltic man would take only Turkey coffee; 
would anybody object to a transit trade in Turkey 
coffee? Why then in gold or silver? The truth is, 
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that the market for our produce woulg be materially 
increased by the measure (the measure abolishing 
the duties). The North American Colonies would 
still have the purchasing power they now have, and 
the Baltic people would have acquired a power which 
they had not before.” 

An idea of the difference in quality between 
American and Baltic timber may be gathered from 
this statement, made before a Parliamentary Com- 
mittee to inquire into the timber trade in 1820-21. 
Said the witness :—“ About the year 1796, to the 
best of my recollection, there was a certain number 
of frigates built of the fir of the Baltic, and their 
average durability was about eight years. About 
the year 1812, there was a considerable number of 
frigates built also of fir, the growth of the North 
American Colonies, and their average durability was 
not half that time.” 

In lumber districts, such as those in British North 
America, it is usual to fell the timber in the winter 
time. The men work in gangs, and the chief or 
foreman allots to the rest their work and selects 
the place for working. In fixing on a spot accessi- 
bility from roads and rivers has to be considered, 
as the cost of transport might exceed the worth of 
the timber. As described by a visitor, the foreman 
then “informs the liner who leads the gang of 
He with his assistant the feller 
make their way to the place, and, selecting their 
tree, ascertain how it lies, and which way it is best 
for it to fall”—determined by the lay of the land, 
the crooks of the tree, direction of the wind, and 
soon. ‘“ Having done this and cleared away the 
brushwood, which would interfere with the swing 
of their long-handled axes, they place themselves 
one on each side of the tree, and assail it furiously, 
making the chips fly on every side, and causing 
thcir blows to resound through the forest.” 

After felling the tree, the next point is to get as 
much timber out of it as possible. It is consequently 
topped as far from the butt-end as possible, and then 
it is lined—an operation of such importance that 
a good liner always commands the highest wages. 
‘“‘Planting one end of the line at the top of the 
stick, the feller makes his way to the butt, and 
there holds the line awaiting the directions of the 
liner, who, mounting the log, takes a general survey, 
and just laying his measure across the tree to see 
what sized stick it will make, strikes the first line 
by eye. He then lays off the line for the other side 
by measure, dotting off with his chalk the spots 
through which the line should run, at butt, centre, 
and top; and after one more last look the second 
line is struck and the business is completed.” 

After the liner come the scorers. These notch 
the log to within half an inch of the liner’s marks 
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and at regulareintervals, and split off the blocks 
between. After the scorer comes the hewer, who 
levels the faces of the log. Such is the employment 
that men ‘away in the heart of Canadian forests 
pursue in the winter. They are away from home, 
and live in rude shanties made of logs. Round 
three sides of one of these shanties are usually 
arranged the beds, the fourth side being devoted to 
culinary purposes. “One end of a narrow shelf, 
covered with tin plates and dishes or cups, serves 
for butler’s pantry ; the other end supporting two 
or three huge round loaves, fifteen inches in dia- 
meter and six inches thick, together with numerous 
pieces of cold boiled pork, was the larder; while 
the scullery was in the corner below, where were 
the great pots for boiling the pork and baking the 
bread. Seated on the bench between the beds and 
the caboose, with his legs tucked up under him, an 
immense loaf on one side and an equally large pot 
containing fried meat on the other, with a large 
slice of bread in his hand, anda piece of meat under 
his thumb, without even the decency of an inter- 
vening thumb-piece, was the presiding genius of the 
place, the cook, pleasantly occupied in picking his 
teeth with his pocket-knife.” 

After the trees have been felled and hewn, they 
are collected on the river banks, where they remain 
until the breaking up of the ice in spring, when 
they are floated down stream in rafts. 

Immense tracts of territory are still under forest. 
both in Europe and America. The forest acreage in 
Russia is 527,426,500; Sweden, 42,365,900; Germany 
34,181,900; Austria, 23,280,400; France, 22,687,700 ; 
Hungary, 22,514,450; and Norway, 18,920,509 ; 
while in America it is estimated at 380,000,000. 
Yet, with such vast forests, there are those who are 
apprehensive as to the world’s future timber supplies. 
The mere extent of territory covered by forest does 
not convey an accurate idea of the stores of existing 
commercial timber, as much of the produce of wild 
forests would be unsuited for working up. Even in 
America, where forests were considered a nuisance 
not so very long ago, the planting of trees is en- 
couraged, and the day called Arbor Day is now 
quite a national institution. 


FRUIT. 

Our fruit imports are divided for fiscal purposes 
into two great classes—dutiable and duty-free fruits. 
Those fruits upon which a duty is levied are: 
currants, the duty being 2s. per cwt.; figs and fig- 
cake, plums and prunelloes, dried or preserved plums, 
prunes, and raisins, the duty on each of these being 
7s, percwt. All other fruits that enter our ports 
do so duty-free; such are apples, oranges and 
lemons, bananas, pine-apples, and so forth. 
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Of raw apples our total imports in 1890 were 
2,574,957 bushels, of the declared value of £786,072. 
These came chiefly from :—British North America, 
642,110 bushels, valued at £210,634; Belgium, 
603,506 bushels, valued at £174,891; United States, 
503,952 bushels, valued at £164,329; France, 
396,375 bushels, valued at £91,726; and Holland, 
139,579 bushels, valued at £44,144. 

Oranges and lemons arrived here to the extent of 
5,746,135 bushels, of the declared valué of £1,756,852. 
The leading countries whence these supplies come 
are: Spain, 4,160,178 bushels, of the value of 
£1,277,769 ; Italy, 1,051,828 bushels, at £312,654 ; 
Egypt, 180,349 bushels, at £56,658 ; Azores, 133,993 
bushels, at £30,739; Portugal, 94,579 bushels, at 
£32,652; and Turkey, 60,203 bushels, at £21,919. 

Other raw fruits, duty-free and unenumerated, 
amounted to 3,584,668 bushels, of the declared value 
of £1,806,811. The bulk of this came from Spain, 
France, Germany, Holland, and Belgium. Of dried 
fruits, unenumerated, the imports were 466,237 cwt., 
of the declared value of £397,289, and this mostly 
from Turkey. Of fruits, preserved without sugar 
and unenumerated, the amount was 32,820,965 Ib., of 
the declared value of £269,184, Italy contributing 
more than the half, and important quantities coming 
also from the United States, British East Indies, 
France, and Spain. 

Among dutiable fruits, the first place in point of 
quantity and value is held by currants. These came 
to us to the extent of 1,139,939 cwt., of the declared 
value of £1,346,810, Greece practically contributing 
the whole, viz., 1,136,796 cwt., at £1,343,666. Figs 
and fig-cake, chiefly from Turkey, figured up to 
129,856 cwt., of the declared value of £231,969; 
plums and prunelloes, from France, 18,982 cwt., of 
the declared value of £60,964; preserved plums, 
from Germany, Portugal, and Austria, 9,046 cwt., of 
the declared value of £16,089; prunes, from France, 
21,435 cwt., of the declared value of £35,102; and 
raisins, from Spain and Turkey, 561,848 cwt., of the 
declared value of £1,006,898. 

Notwithstanding the immense quantities of fruit 
represented by the foregoing figures, there are yet 
those who regard the import fruit trade as only in 
its infancy. Improved means of communication, 
improved methods of preserving perishable articles, 
and improved processes of cultivation in foreign 
countries are looked upon as likely to make us in- 
dependent of the seasons. 

The edible banana is cultivated chiefly in 
Central America, Mexico, United States of Col- 
umbia, Brazil, Peru, and -the West Indies. The 
plant requires warmth and moisture, and is grown 
from slips usually planted as shade for other crops. 
Its leaves attain as great a length as six feet and a 
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breadth of a footandahalf. The fruit intended for 
exportation is plucked before it is quite ripe and 
while still green, the rich golden colour in which we 
know it coming on on its being kept. The edible 
portion of the fruit is highly nutritious, and contains 
alarge amount of sugar and starch. It isimportant 
as an article of food in the tropics, and grows in 
great abundance. Similar to the banana, though 
much coarser and larger, isthe plantain. It does not 
come to this country, and is confined to native uses. 

Citrons grow in the open in India, Burma, China, 
Persia, around the Mediterranean, in Florida, and 
the West Indies, and are the fruit of an evergreen. 
They are chiefly used for making candied peel, the 
centre of which trade isat Leghorn. The peel is also 
shipped here in brine in casks. ‘The fruit grows to 
a great size. Only the thick skin is eaten as a 
preserve. From the rind, too, is obtained an essential 
oil used for purposes of perfumery. This oil is 
sometimes confused with citronella oil, which is 
cheap and largely used in perfuming soaps. It is 
from a kind of grass, and is imported in large iron 
drums. 

The great currant-producing country is Greece, 
and the districts there mainly devoted to it are 
Zante, Cephalonia, Ithaca, and round about the 
currant port of Patras. This well-known fruit is 
the berry of a species of grape-vine, and it has been 
used in times of scarcity of the wine-grape by 
French wine-makers, The plants are laid out in 
vineyards in rows about 6 feet apart, and are either 
propagated from shoots or grafted upon grape-vine 
stocks, beginning to bear fruit in three or four years 
and declining in their yield in about eight years. 

After ripening the currants, which grow in huge 
bunches a foot and a half long, are gathered and 
laid out on the ground to drv in the sun. While 
drying they are turned repeatedly, to prevent them 
from fermenting and to expose all parts of the 
layers. This turning operation also detaches the 
berries from the stems. They are then put into 
casks and packed down by trampling them with the 
feet. Formerly Corinth was the chief place for the 
cultivation of currants; hence the name, which is a 
corruption of Corinth. 

The date-palm, though found in its most flourish- 
ing condition in countries that are noted for their 
absence of rain, will yet not bear fruit unless it be 
well watered. It may be grown both from seed 
and from shoots, the latter producing the best and 
most profitable trees. In half a dozen years from 
planting the trees begin to yield, and continue 
fruitful for from 150 to 175 years. The yield of a 
tree at its best time is about ten bunches, each 
bunch of about 20]b. The best dates, known as 
Tafilat dates, come from North Africa, Algiers, and 
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Tunis, and to be in prime conditgon are gathered 
just before ripening, being exposed to the sun fora 
few days to complete the ripening process. The 
dates that arrive here in a caked or crusted state 
are said to be damaged through having been allowed 
to ripen on the trees and drop to the ground. They 
are so cheap, however, and abundant that damaged 
dates are not likely to command the notice of any 


‘one; even those that are perfectly sound. have 


scarce any care expended upon them. The palms 
are cultivated in groves, and along the Euphrates 
and Shat-el-Arab these groves extend for 150 miles 
on both banks, so as to be convenient for water. 
The trade in dates has led to a large industry in 
Norway, whence boxes to pack them in are ex- 
ported in ship-loads. ‘These boxes are not put 
together until they reach the plantations. The 
sides, tops, and bottoms of each box are tied to- 
gether as so many boards. 

Besides its nutritious fruit, the date-palm also 
provides a useful hard wood, its sap, fermented, 
provides a wine, its seeds an oil, and its leaves are 
converted into many articles of domestic utility. 
Not long ago it was pretended in this country that 
good coffee could be made from dates, and at so 
cheap a price that the coffee plant would no longer 
be profitably cultivated. Samples of this so-called 
date-coffee were pronounced to be indistinguishable 
from ordinary coffee. It ultimately transpired that 
it was coffee made from the coffee berry. Mean- 
while, however, a too credulous public had sub- 
scribed large sums of money to develop the new 
industry. To the thirsty traveller in the desert the 
date-palm is a sign of water. 

From the fig-tree two crops are annually gathered 
—one at the beginning of summer from the previous 
autumn’s buds, and the other in autumn from the 
spring buds. The latter is the best. When ripe, 
the fruit is plucked and exposed to the sun and air 
to dry. If left to dry in their natural form and 
packed without force, they are known by the term 
“natural”; if, however, they be flattened during 
the drying and packed in layers with considerable 
force in smal] boxes, they become what are known as 
“pulled” figs. The best figs are those from Smyrna 
and branded “eleme,” Turkish for hand-picked. 
The pulp of a good fig should be dark, and the skin 
thin, allowing the seeds to be seen through it. Figs 
are often roasted and ground into a powder to 
adulterate coffee with. 

The lemon of commerce is cultivated chiefly in 
Corsica, Florida, Italy, Portugal, Sicily, and Spain. 
It is the fruit of Citrus Limonum, a native of the 
Himalayas, generally grown conjointly with the 
drange. Two crops are gathered annually—a light 
crop in early winter and the chief crop in September. 
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It is prized chigfly on account of its juice, which is 
much used in effervescing draughts, and provides 
us with a powerful anti-scorbutic. 

Limes are a species of orange, and are most suc- 
cessfully cultivated in the West Indies. Moisture 
is essential to the life of the plant, which begins to 
yield about six years from the time of planting the 
seed, and continues to bear for upwards of a dozen 
years. The fruit is plucked frequently during the 
year. It is then taken from the plantations to the 
factories, where it is cut into slices by machinery 
and squeezed between rollers. The juice from fruit 
of a superior quality is put straightway into casks 
and headed down; that from an inferior quality is 
boiled down to within a tenth part of its original 
bulk, and ultimately converted into citric acid. 

Of the common orange there are two leading 
kinds—the bitter or Seville orange and the sweet or 
Portugal orange. Both varieties are extensively 
cultivated throughout the Mediterranean, the 
Azores, West Africa, China and Japan, Australia, 
Fiji, West Indies, Central America, Brazil, Mexico, 
and California. Warmth and moisture are the 
climatic conditions most essential to the successful 
growth of the plant, which is propagated from trans- 
planted young plants reared from wild seed—these 
plants being grafted with shoots from cultivated trees, 
At the final transplanting the distances maintained 
between the plants vary ; in Italy they are 13 feet, in 
Trinidad 25 feet, and in the Azores 30 feet, the inter- 
vening spaces being occupied by subsidiary crops such 
as melons, or whatever will not obstruct the light 
and air from the orange plants, which with proper 
care will continue to yield fruit for seventy years. 

From the rind of the orange an oil used in 
perfumery is distilled, and another from the flowers. 
Boiled in sugar, the peel is also candied. 

Pine-apples are the fruit of Ananassa sativa, a 
plant that is found in a wild state in most tropical 
countries, but is cultivated mainly in the West Indies. 
It is reared mostly from suckers, and begins to bear 
about a yearand a half after planting. The suckers 
are planted at intervals of about 2 feet apart, and 
require periodical hoeing. The fruit is plucked 
while still green and allowed to ripen on its way to 
the market. The best comes from the Azores, and 
large quantities, canned, are sent from the West 
Indies. The cultivation of this plant is now being 
pursued in the Australian colonies. The juice of the 
pine-apple, when eaten in the sun, burns off the skin 
of the lipsand gums when eaten. In the Philippine 
Islands the pine-apple plant is cultivated for its 
leaves, which yield a valuable fibre which makes 
good paper and ropes, and is woven into a beautiful 
fabric, known as pina. and used in ladies’ dresses, 

Raisins are simply dried grapes, chiefly produced 


on the Mediterranean borders of Spain. From here 
two kinds are sent—muscatels, used as dessert, and 
those from Valencia, used in cooking. Those known 
as sultanas come from Turkey, and still larger 
specimens, Damascus raisins, from Damascus. One 
mode of preparing raisins is to cut the stalks of the 
grape bunches, when ripe, half through and leave 
them hanging to the vine todry. This the sun and 
air soon accomplish, and leave the fruit with all 
its flavour and its natural bloom. Another way is 
to lay them out on sloping floors, exposed to the 
sun and covered with pebbles. The fruit is then 
put under cover and sprinkled with a solution of 
potash, which makes the sugar of the grape candy, 
and so produces the little sweet lumps so commonly 
met with in raisins. The usual treatment is simply 
to dip the bunches into a cauldron full of boiling 
lye, the lye being a solution of wood-ashes and 
water. The different qualities of raisins are due to 
the different physical conditions under which they 
are grown, and the different methods adopted in 
curing them. 

Nearly half of our imports of raw apples are from 
British North America and the United States. 
These apples, now so famous, are the fruit of de- 
scendants of imported trees from the Old World. 
The first trees known to bear in the New World 
were on Governor's Island, near Boston, and are 
recorded to have yielded ten apples on October 10th, 
1639. In the following year the first American 
nursery was established near Salem, Massachusetts, 
the trees being all imported. Now the traveller 
across America, within a belt 100 miles to the north 
and 100 miles to the south of the great lakes, never 
loses sight of orchards. 

The apple crop is gathered in the autumn; those 
intended for export being hand-picked from the trees 
and carefully packed in barrels. An apple that has 
suffered the slightest bruise is rejected, as it would 
corrupt the whole barre]. Those that fall from the 
tree are used for making into cider or given to the 
pigs or cattle. Others that may have been damaged, 
or are not of sufficiently high character to attract 
the buyers, are pared, cored, and dried during the 
long evenings of the winter months. The refuse or 
pulp from the cider-presses supplies the apple-seeds 
required by the nurserymen. 


METEOROLOGY.—IV. 
[Continued from p. 254.] 


THE PRESSURE OF THE ATMOSPHERE AND ITS 
EFFECTS UPON WIND AND WEATHER. 

THE division of winds into constant or trade 

winds, prevalent winds such as the anti-trade 

winds, periodical winds or monsoons, and local 
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winds, and their geographical distribution, have 
been already dealt with in our lessons in Physical 
Geography (Vol. I, p. 145-6) ; but mention may be 
made here of certain local winds which have 
received distinctive names. In Switzerland, the 
Fohn is a dry hot wind coming down the Alps from 
the south. On the Italian side of the mountains it 
is charged with moisture from the Mediterranean ; 
but, mecting the mountains, it is cooled and parts 
with this moisture, and, descending some thousands 
of feet on the Swiss side, it is warmed and takes 
up moisture as it comes down. Similarly, the 
Scirveco, or south-east wind, is hot and dry as it 
descends from the interior of Africa to the coast 
and to Malta, though it then takes up moisture 
from the Mediterranean. In Spain it is known as 
the Solano, and is still charged with the dust of 
Africa. The Harmattan, a hot east wind from the 
interior, experienced on the west coast of Africa, is 
of similar origin. Conversely, the cold northerly 
winds from the Alps southwards are known as 
Mistral in Provence, Tramontana or Settentrione in 
Italy, and Bora in Dalmatia. 

Though a great variety of circumstances may 
affect the local condition of the wind at the earth’s 
surface both as to direction and as to force, so close 
is the connection between the more widespread 
fluctuations of atmospheric pressure and the main 
movements of the air that it is laid down as a 
fundamental principle of meteorology that ‘‘isobars 
represent the effect on our barometers of the 
movements of the air above us, so that by means 
of isobars we trace the circulation and eddies of 
the atmosphere.” 

As to direction, as we have seen, the wind is not 
parallel to the isobar, but inclined from 30° to 40° 
from it towards the nearest low-pressure area. ‘This 
low-pressure area, according to Buys Ballot’s law, 
will, in the northern hemisphere, be always to the 
left hand if you stand with your back to the wind, 
and to the right hand in the southern hemisphere. 

As to velocity, the force of the wind is roughly 
proportional to the closeness of the isobars, this 
closeness being measured, not by the number of miles 
between them, but by the barometric gradient or 
slope measured at right angles to the isobaric lines. 

Not only, however, does the direction and velocity 
of the wind depend upon the differences of pressure 
which the isobars represent, but the condition of 
the weather, using the term “weather” in the more 
restricted sense of the condition of the sky as to 
cloud, rain, etc., is also dependent upon them. 
Whilst, however, it is easy in many cases to refer 
Lack the cirection and velocity cf the wind to its 
real causes, of which the iscbars are merely a 
symptom, in dealing with weather it is found better 
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as a matter of practice to content gurselves with an 
apparently empirical association of certain forms 
of isobaric curves with certain conditions of weather, 
without attempting to revert to the complex causes 
of which they are the symptoms. Weather is not 
directly associated with the closeness of the 
isobars, but with the shape of their curves—i.e., 
not so much with the varying amount of pressure 
as with the distribution of the pressures over 
neighbouring areas on all sides. We have thus an 
empirical method of weather-prognostication in 
which we content ourselves with considering the 
isobaric curves as laid down on the recent baro- 
grams. Of the seven chief forms of isobars, no 
special forecasts can be associated with “V-shaped 
depressions” or with “cols.” A V-shaped depres- 
sion, known for brevity’s sake as a V, is a V-shaped 
bend of an isobar having lower pressure between 
the two arms of the V than along them or outside 
them. The term “col” is used in meteorvlogy in a 
sense analogous to that in which we employ it in 
geography, a col on a weather-chart being a short 
and narrow area of low pressure between two anti- 
cyclones, just as in a mountain-chain we apply the 
term to a pass between two peaks, or low ridge at 
the heads of two diverging valleys. 

With each of the other five chief forms a parti- 
cular kind of weather is very constantly associated ; 
so we may describe the form of the isobars and the 
resulting weather together. 

A cyclone is a series of concentric isobars sur- 
rounding an area of low pressure. If these isobars 
are close together—if, that is, the gradients are 
steep—the cyclone may produce storms ; but there 
is no difference between such steep cyclones and 
more wide-spreading ones save that of intensity. 
The curvature of the isobars in a cyclone is seldom 
exactly circular, being more often oval or elongated 
in the direction in which the whole system of 
circulation is travelling, which in the British Isles 
is generally towards the north-east. This elongation 
of outline gives us a front and a rear, a right and 
aleft side to a cyclonic system. As the system 
advances on its course, the barometer falls at its 
front and rises more or less at its rear, so that there 
is a central line of lowest pressure crossing the 
path of the cyclone, or rather crossing the longer 
axis from front to rear, which is known as the trough. 
Speaking generally, the wind rotates round the 
centre of the cyclone against watch-hands. Thus, 
if the cyclone be travelling north-eastward, the 
wind in front will be south-easterly ; further round, 
east-north-east, as far as the trough; then north- 
north-west to west in the rear; and south-west to 
south-east round to the front again. In front the 
wind blows rather across the isobars; but in the 


METEOROLOGY. 


rear of the trpugh it is parallel with them. Its 
velocity along any part of its course will depend, as 
we have seen, only on the closeness of the isobars. 
Over the whole front portion of the cyclone-system 
the weather will be muggy and oppressive, the sky 
gloomy, and the clouds stratus, merging outwards 
into cirro-stratus and backwards into strato-cumulus 
and cirrus. The advance of the front of the system 
will be marked by a watery appearance of the sun, 
a pale moon, restlessness in animals, rheumatic and 
neuralgic pains in man, the aching of corns or old 
wounds, and the rise of bad odours from drains, 
followed by nimbus-cloud and rain, at first in a 
drizzle and showers, and then steadier and heavier. 
Then, after squalls and clearing showers in the 
trough of the cyclone, with patches of blue sky, 
cumulus cloud with windy cirrus on the margin of 
the system, the weather in the rear of the cyclone 
becomes cooler, drier, and fresher. Another popular 
prognostic connected with the front of the cyclone 
is the occurrence of halos round the sun or moon, a 
break in the halo indicating the quarter whence 
rain, or snow, and wind may be expected. This is 
explained by the fact of halos being generally seen 
in the south-west or west when the sun or moon is 
low and the lower part of the halo being lost in 
the gloom on the horizon, whilst it is from these 
west and south-west regions that most of our storms 
approach. The proverb, ‘Do business when the 
wind is north-west,” alludes to the cool, dry, ex- 
hilarating condition of the air at the rear of a 
cyclone, when we no longer suffer from rheumatic 
and neuralgic annoyances. 

A secondary cyclone may occur at the edge ofa 
primary or true cyclone or at the edge of an anti- 
cyclone, and its course is usually parallel with that 
of the concentric system. It consists in a rounded 
loop in the isobars like a wide U and enclosing a 
low-pressure area. Such a loop in isobars between 
straighter ones brings the edges of the loop 
nearer the straight isobars, so that the gradient 
is steeper, and, consequently, the wind is stronger 
round the outside of the U than within it. The 
front of an advancing secondary cyclone is marked 
by halo and gloom; its outlying sides with 
straighter isobars, by cirrus; its loop, by gusty 
winds and heavy rain ; its centre, by a steady down- 
pour with calm air; and its rear, by irregular 
cumulus clouds. Thunderstorms commonly also 
accompany this form of the isobars, and may cause 
considerable and rapid barometric variation; but 
one of the chief peculiarities of secondary cyclones 
is the occurrence of continued rain with a steady 
(and not with a falling) barometer. 

An anticyclone is an area of high pressure sur- 
rounded by more or less circular and wide-apart 
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isobars. Such a system, unlike most cyclones, is 
often stationary for many days. The leading 
characteristic of the weather associated with it is 
calm, though round the outskirts of the anticyclone 
area we have cirrus cloud and light winds blowing 
spirally outwards with watch-hands, With this 
calm air or light winds we get what is known as 
radiation weather, weather, that is, when temper- 
ature and sky are mainly determined by the 
unobstructed radiation of the sun’s heat by tho 
earth. An anticyclone means fine settled weather. 
This allows the diurnal rariations due to our earth's 
rotation and similar local variations, such as sea- 
breezes and land-breezes, to produce effects which 
are far more marked than they would be at any 
other time. In the summer, radiation weather is 
marked by early morning mists in the valleys, dis- 
persing as the sun rises, and a very hot cloudless 
day, followed by sunset mists, heavy dew, and a 
cool night. In winter, the morning mists may be 
represented by fog; though the day become clear, 
it may, as the sun never rises high, remain cold and 
frosty, and the heavy dew may be replaced by rime ; 
the cliurnal variation in the direction of what little 
wind there is, the “veering with the sun,” or 
becoming more southerly and westerly as the day 
advances, which is generally recognised as a sign of 
fine weather. Other popular anticyclone prognos- 
tics are: “if mists soon vanish,” “if dews continue 
heavy in hot weather,” “if sea-birds fly far out to sea, 
or rooks far from home,” or “if bats fly about soon 
after sunset,” the weather is likely to remain fine. 
Unlike a secondary cyclone or a V, a medge, or 
wedge-shaped isobar, has an area of high pressure 
between its arms. Such a wedge will lie between 
two cyclones, travelling onwards with them, and in 
our latitudes will point generally northward, so that 
between the two cyclones is a line, known as the 
crest of the wedge, broadly speaking at right angles 
to the path of the cyclones, along which the baro- 
meter is at its highest. Unlike an anticyclone, a 
wedge is never stationary; so that the changes of 
weathcr that accompany it are only temporary. As 
a northward-pointing wedge comes on from the 
west, the wind on its front or eastern side will be 
north-westerly, the sky will be blue, the air dry, the 
day beautifully fine, the sun burning, distant objects 
clearly visible, and the glass rising. At night, we 
may have one of those white frosts which popular 
weather-lore tells us never last more than three 
days, or we may see, as mentioned in the “grand 
old ballad of Sir Patrick Spence,” “the new moone 
wi’ the auld moone in hir arme,” the earth-shine or 
reflection, that is, of the earth on the dark part of 
the moon. Then, while the barometer is still rising, 
halos are formed and stripes of cirrus cloud, 
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popularly known as “Noah's Ark,” make their ap- 
pearance. A thunderstorm or heavy shower may 
follow ; and then, while the glass begins to fall, the 


THE NEW POPULAR EDUCATOR. 


are four types of weather, known, from the wind 
that prevails in each of them, as the southerly, 
westerly, northerly, and easterly. 





Fig. 18.—MAP SHOWING CYCLONE OVER ICELAND AND SMALL ANTICYCLONES OVER SPAIN AND THE DANUBE. 


sky is overcast, the wind backs to south-west, and 
drizzling rain marks the passage of the wedge into 
the cylone that follows it. 

Straight isobare are generally but a temporary 
condition marking the approach of acyclone. In 
the neighbourhood of the highest pressure the sky 
will be blue ; but as we approach the lower pressure, 
feathery cirrus will occur and a blustering wind, 
whirling the dust and beating down the smoke; 
distant objects will appear as visible while the sky 
is cloudy as they do in the clear weather at the 
approach of a wedge, and distant sounds will 
be strikingly audible. Still nearer to the lowest 
pressure, the clouds collect into firm strato-cumulus 
from behind which the sun's rays may stream down, 
often with a lurid light, which effect is commonly 
known as “the sun drawing water.” Though when 
the isobars are straight, we generally say that the 
wind is keeping off the rain, we do sometimes have 
light showers if the gradients are very steep; but 
in any case, rain is likely to come soon, as the 
straight isobars pass into a cyclonic system. 

In the temperate zone the weather is far more 
complexly variable, or, as we feel tempted to say, 
more capricious, than in the tropics; yet it is said 
that in the British Isles and Western Europe there 


The southerly type is most common and persistent 
in winter, its persistence rendering a winter mild. 
It consists in a stationary anticyclone to the east or 
south-east of Britain, cyclones from the Atlantic 
passing it towards the north-east. 

The westerly type, the commonest at all seasons 
and throughout temperate regions, is when the 
tropical belt of anticyclones lies to the south of 
Britain whilst cylones from the Atlantic travel 
eastward or north-eastward, either traversing Britain 
and bringing gales in autumn, winter, or spring, or 
passing away northward and giving us fine dry 
weather or even drought. 

The northerly type, the converse of the southern 
type, rarely occurring in autumn, consists mainly 
in an anticyclone over Greenland and the northern 
Atlantic, whilst cyclones form over Northern Europe 
and secondaries over England. 

Lastly, the easterly type consists in an anticyclone 
over Scandinavia, whilst cyclones pass it south-east- 
ward, eastward, or sometimes westward. This type 
is most frequent in winter and spring and least so 
in autumn. In the British Isles it often persists 
for two or three weeks continuously, accompanied 
by destructive easterly gales, to which, indeed, are 
due nearly one-half of the wrecks off our coasts. 


GREEK. 


GREEK,—XXITII. 


(Continued from p. 230 J 


VERBS IN -“t TREATED IN DETAIL. 
HAVING given the general form of the verbs in -u, 
we will now pass them in review, dividing them into 
certain Classes, and thus affording aid to fix them, 
with their several parts, firmly inthe memory. First 
of all come 


VERBS IN -4t WHICH SET THE PERSON-ENDINGS 
IMMEDIATELY TO THE STEM-VOWEL. 
Verbs in a-, as t-orn-ut (STA). 

1. «i-xpn-yu I lend (XPA-), xixpdva, fut. xpjow, 
aor. &xpnoa; mid. Z' borron, fut. xpiooua 
(aor. éxpnoduny was in this sense avoided by 
the Attics). To the same theme helongs— 

2. xpn, it is necessary, it behuves (oportet in Lat.), 
stem XPA- and XPE-; subj. xpi, inf. xphva, 
part. (rd) xpewy, imperf. éxphy or xpiy, opt. 
xpeln (from XPE-), fut. xphoe. 

3. amdxpn, it is sufficient (Lat. syficit), else formed 
regularly from XPAQ; inf. dwoxpiy, part. dwo- 
xpaev, -woa, -dy; imperf. awéxpn; fut. droxph- 
oer; aor. dwéxpnoe(v); mid. droxp@uai, J con- 
sume, I waste. a&moxpijeba follows xpdopar, 

4. dvivnue (with acc.), LT am useful, I benefit 
(ONA-), inf. évivdyva: (the imperfect is want- 
ing); fut. dévfow; aor. Svnoa; mid. drvlvaua, 
I have an advantage, fut. évhooua; aor. 
wyvyuny, -noo, -nro, and so on; imper. bvqao ; 
part. dviuevos, opt. dvaluny, -ato, -arro, inf. 
dvaerOa:; aor. pass. wriOnv, less frequently 
wviuny. The other parts are supplied by 
awperciv, to benefit. 

_ wheu-mwan-me (TIAA-), ZT fill; inf. WipWAAVAL ; 
imperf. ériumAny ; fut. rArow ; perf. éwAnca ; 
aor. frAnoa; mid. J fill for myself, riprraua, 
wiurrdaoOa; imperf. érumdraduny ; fut. rAfoouas ; 
aor. érAnoduny, perf. mid. or pass. réwAnopmat ; 
aor pass. érAnoOny. 

(The yw in the reduplication of this and 
the following verb is commonly dropped 
in combination when a yu comes before 
the reduplication, as éurlrAaua:, but dve- 
wiuwAduny.) 

6. wlurpnu, I burn (trans.), quite like wfurAnu ; 
xphow, tepnoa, wéxpnna, wéxpnouas, exphobny, 
WeMpicouas. 

7. TAHMI, J bear (the present and the imperfect 
are wanting, for which are used drouévw, 
dvéyouas), aor. ErAny, TAW, TAalny, TARO, 
TARwa, TAdS; fut. TrArjcoua; perf. rérAnka; 
verb. adj. rAnrds. In Attic prose this verb 
is rarely found. — 

8. gon-ul, J say (#A-), is formed thus :— 
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ct 


2533) 
Active. 
PRESENT. IMPERFECT, 
Ind. Sing. 1. onl. Ind. Sing. 1. tony. 
2. ors. 2. tpnoda or Epns. 
3. pyal(y). 3. fp. 
Dual. 2. pirdv. Dual. 2° &parov. 
3. pardy. 3. dgdrny. 
Plur. 1. paudv. Plur.1. todpeyr. 
2. par. 2. tpare. 
3. paal(y). 3. &pacayr. 


Opt. palnv, dalns, paln, 
galnrov and paitroy. 
ganrny and oalrny. 


Subj. oa, prs, o7, PHroy, 
Pauev, PTE, Pa- 
oy). 


Imp. $46, padre, ddror, dalnuey and paiuer, 
parav, pdre, od- galnre and aire, 
Twoay and pdytov. paiev. 
Inf. odvau. Fut. oyco. 
Part. (ods, paca, pdvy; Aor. lonca. 
G. pdvros, ddons, 
etc., not Attic.) 
Passive. 
Perf. Imp. repdo6w, let it Verb. Adj. pards, pardos. 


be said, 


In compounds we have avrignu, J speak against, 
and ovmonu, LT speakrwith, agree. nul has a double 
meaning—first, to say, in general, and then to say 
yes, toaffiirm (in Lat. aio, I say ay). 

Here belong the following deponents :— 

1. &yaua, Jadmire; imperf. hyduny, aor. hydoOny, 

fut. éydooua. 

2. ddvauat, Jam able, J can ; subj. &évaipna; imper. 
Suvaco; inf. Sbvacfa:; part. duvduevos; imperf, 
dSuvduny and dduvduny, édbvw, etc. ; opt. duval- 
anv, 8ivaio; fut. Suvicoua; aor. eSursOny, 
HSuyvyOny, and éuvdcOnv; perf. Seirnua; 
verbal adj. duvurds, being able and possible! 

. 8. éxloraua, T know, I understand, tviaraca, etc. 5 
subj. éxiorwua; imper. ériore, etc. ; imperf. 
qmordunv, jriorw, etc.; opt. émoraluny, 
érlora:o, etc.; fut. émiorhoouar; aor. hm- 
orhOny ; verbal adj. tmornrtds. 

4, €paua, T love (in the pres. and imperf. ép(d)w is 
used in prose); aor. Apdo ny (Lat. amavi), I 
loved ; fut. dpar@feopa: (anabo), I shall love. 

5. xpeuaua, I hang, depend (Lat. pendeo); subj. 
kpéuwua:, imperf. éxpexauny, opt. x«penaluny, 
aio, -airo; aor. éxpeudoOny ; fut. perf. cpeuac- 
Choouat, I shall be hanged ; fut. mid. xpeuh- 
coua, I shall hang (Lat. pendebo). 

6. mplacOa:, to buy, éxpiduny, 2 pers. éemplw, a 
defective aorist middle employed by :the 
Attics instead of the aorist of dvéoua:, namely, 
dwenoduny, which they did not use; subj. 
wplwuc; opt. xpialuny, -ae, -arre; im erat. 
mpi ; part. mpiduevos. a 
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VERBS IN e-, AS Ti-6n-u (@E-). 
“I-n-ui(H- instead of ‘E-), J send. Many forms of 
this verb occur only in compounds. 


Pres. Ind. 
Subj. 


Imp. 


Impf. Ind. 


2 Perf. Act. 


Pres. Ind. 


Active. 

inut, Ins, tyar(v), terov, tener, lere, taci(v). 

iw, ins, tn, tnrov, twuer, inte, twor; aia, 
aopins, etc, 

tet, iérw, etc.; inf. iévar; part. leis, ietoa, 
i€y. 

tev (from ‘IENQ). fess, ter, terov, lérny, 
leuev, tere, feoay (also tiny in nolnv). 
Opt. ieiny, 

ela, aperxa; pluperf. een; fut. How; 1 
aor. hea, apjna; the indicative singular 
is supplied by the first aorist; D. efrov 
(ametrov), eirny ; plur. eluev (nabetuer), 
eire (dveire), eloay (ddeioay); subj. w 
(apa), fis (ays), etc. ; opt. ety, eins, ein; 
eirov (ahetrorv), eirny; eluey (aperuer), 
efre (ageire), elev (peter); imperat. 
és, ies, Erw; Erov (Aperov), Erwy; ETE 
(kere), Erwoay and évrwr; inf. efvaz, 
&peivar; part. eis, eloa, Ev; G. Evros, 
elon. ; dels, apetoa, aper, apévros ; etc. 
The augment of agpinu: follows the 
analogy of those verbs in which the 
two compounds have coalesced so as 
to produce one idea. 


Middle. 
Tewot, Tera, ter, etc.; subj. amar, apid- 


INDICATIVE, BUBJUNCTIVE, 
Sing. 1. elus. Sing. 1. tw. 
2. el. 2. Ins. 
3. elou(v). 3. %. 
Dual. 2. trov. Dual, 2. tnrov. 
; 3. Yrov. 3. Inrov. 
Pler. 1. tev. Plur. 1. Twomey. 
2. Ire. 2. Inte. 
3. Yaci(v). 3. twoe(y). 
Imperfect. 
INDICATIVE. OPTATIVE. 
Sing. 1. jew or ja (wappa), Sing. 1. tout or iotnr. 
I went. 2. Yors. 
2. fers or Heroda. 3. tot. 
3. Wes. Dual. 2. torrov. 
Dual.2. ferrov or prov. 3. loirny. 
3. felrny 4, yrnv. Plur. 1. Yoimer. 
Plur. 1. emer ,, mer. 2. Youre. 
2. Ferre 4, JITE. 3. foew. 
3. Heoay ,, poav. 
IMPERATIVE. 
Sing. 2. 161, mpdoiOe. Inf. idvas. 
3. irw. Part. idv, lotca idv, 
Dual. 2. trov, rpdarrov. G. idvros, lovons 
3. rw. (wapidv, wapi- 
Plur, 2. tre, xpdotre. ovoa, wapidv, G. 


3. trwoay or Loyvrwy. 


Verb. Adj. irds, iréos. 


VOCABULARY. 


maptovTos). 


Mat, in, agin, etc. 


Imp. feoov7 tov; inf. ter@ar; part. i€uevos, -n, -ov. 
i€unv, teoo, etc.; opt. loluny (ielunr), ovo, 


Imperf. 
&pio%o. 


2 Aor. Ind. eXunv; efoo, adetco; eiro, apeiro; subj. 
pat, apoua, f, apy, nrat, apjra; 
opt. mpooluny, -ot0, -otro, -olue@a, etc. ; 
imper. ob (pot, mpood), €r6w, etc. ; 
2 plur. cGe (apdrbe, rpodrbe); etueda, 
etc. ; inf. €v@a:; part. Euevos, -n, -ov. 

eluar, peOetuor; inf. elo@a:, peOeioOa; 
plup. efuny, «foo, ageico, etc.; fut. 
Hoouat; 1 aor. heduny only in the 


Perf. 


indicative, and rarely. 


Passive. 
1 Aor. 
verbal adj. érdos, agerds. 


Eluf (stem EX-), Jam, and elu: (stem I-), J go. 


The conjugation of elui, J am, has been given 
already when we began our consideration of the 


verb. We subjoin that of eli, J will go. 


eYOnv, €00, éOjvai, etc.; fut. eOfooua ; 


“Areiut, 1 am away from, 
TI am distant. 

“Aretui, | go from, I go 
away. 

"Apkéoua: (in aor. pass., 
with dat.), I satisfy 
myself. 

"Agdlnu:, I send forth, 
allow to go, set free, 
cease, omit, give up. 

Adoy (from 87), 76, what 
is due, duty. 

Anbevy, namely {in Lat. 
scilicet, scire ltcet), that 
is to say. 

Awyévns, -ous, 4, Dio- 
genes. 

Efoe:u:, 1 goin, I come in. 

’"EuBpox{(w, I drive into 
a snare, a net (Spdxos, 
a snare). 

"Et(nus, I send out; (of a 
river) to pour forth, 
fall into. 


“Ene:ra, afterwards, in 
the second place. 

Epupav6ios, -a, -ov, Ery- 
manthine. 

"Edinut, I send to, I send 
for; mid. (with gen.), 
I desire. 

Kadfnur, I let down. 

Kaprepds, -c, -dy, strong, 
powerful. 

Kpavyt, -fis, #, a cry. 

Al@os, -ov, 6, a stone. 

Me@inui, I send after, I 
loose. 

NeiAos, -ov, 6, the Nile. 

Tlapacrevd{w, I prepare ; 
mid. I prepare myself. 

Naplnus, I send by. 

M1¢é5n, -ns, 7, a fetter 
(ous, a foot). 

TlAeovdxrs, often. 

Tipécesus, I go to, I ap- 
proach. 
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Iréuc, ordpuatos, cd, self, I avenge myself 
mouth, mouth of a on. 
river. davepds, -d, -ov, manifest, 
Tiywwpéw, I help; mid. known. 
(with acc.), I help my- Xidy, xidvos, 7, SNOW. 


EXERCISE 125, 


Translate into English :— 

1. Of dyaGol ob Sa roy Harvoy uebiac: Ta BéovTa 
aparrew. 2. My dSiwke ra dav) apels Ta pavepa. 
3. TIoAAol &v@pwro: edievta: mAovTov. 4. Médas 
Aéyovaw els Tov ‘EAAnorovrov Kadetva: Hépiny, Timw- 
poupevoy 8790ev roy ‘EAAromovrov. 5. Our’ éx xeipos 
ueOévra xaprepoy AlOov paov karacxeiv, ovr’ ard yAwT- 
rns Adyov. 6. ‘HpakAjs toy ’Epuudv@iov campov diwtas 
pera Kpavyis els xidva ToAAHY mapeluevov eveBpdxiser. 
7. ‘O NetAos efinow els Thy Cadarray Extra oTdmaciy. 
8. “Arra emer’ fora, ravta Oeois wedges. 9. Ei Ovnrds 
el, BéAriore, OvnTa Kal ppdver. 10. Méuvneo véos wr, 
ws yépwv ton word. 11. Atkatos 108’, Iva kal Siraiwy 
TUXNS. 
Evdaiuwy etny Kal Geois pidos. 


12. Bias mapovons, ovdey ioxve: vduos. 13. 


EXERCISE 126. 


Translate into Greek :— 

1. Be thou. 2. Let him go. 
wish I were. 5. Desiring. 6. Going. 7. Let them 
be. 8. Let them go. 9. Do you go. 10. Be thou 
good. 11. Be yegood. 12. Let them be good, 13. 
Isend out. 14. You let down. 15. They approached. 
16. I will go. 17. They will go. 18. Thou wentest. 
19. They two went. 20. The good man will 
never omit to do his duty. 21. Many desire the 
unknown, giving up the known. 22. Xerxes lect 
fetters down into the Hellespont. 23. Not by the 
tongue but by deeds may a man become my friend. 
24, Be ye just, that ye may obtain justice. 25. A 
friend cares for his friend even when absent. 26. 
When the enemies came into the city, the citizens 
fled. 27. Begone, O boys. 28. The soldiers must 
leave the city. 29. Two armies came into our 
native land. 


3. Let me be. 4.1 


VERBS IN -ut WHICH, AFTER ADDING THE SYL- 
LABLE vvyv OR vv TO THE STEM-VOWEL, 
APPEND THE PERSONAL ENDINGS. 


We give here the formation of the verbs in 
a, e, o, and of those whose stem terminates in a 
consonant :— 


(a) Verbs with a Stem ending in a, €, 0 (w). 


Active. 
Pres. oxedd-vvi-ui, LT xopé-vyt-ui, L orpd-vvi-ui, J 
scatter. satisfy. spread out, 
Imp. é-cnedd-vvi-y, e-nope-vvi-v. esr rptb-vvi-v. 
Perf. €-oxéda-na, ke-dpe-ka. &-oTpw-Ka. 


Plup. é-cnedd-xn. €-Ke-nopé-ky. = €-o' Tpd-k7. 


Fut. onedd-ow. Kopé-ow. oTpeb-oow, 
Attic oxeda, -Gs,-G. Attic xopa, -eis, -¢F. 
Aor. é-onédé-ca. é-xdpe-oa. 


Middle. 


Pres. oxedd-vvt-pat. opé-vvi-uar. = orpd-vvi-ma. 

Imp. é-oneda-vyd-unv. e-Kope-vvd-pny. é€-7Tpw-vvd-uny 
Perf. é-onéSa-oc-pat. Ke-Kdpe-o-pat. 
Plup. é-onedd-o-unv. ¢-Ke-Kopé-o-uny. ¢-orpd-u ny. 


t-orpw-ca. 


t-orpw-pat. 


Fut. kopé-couai. 
Aor. €-Kope-oduny. 
3 Fut. Ke-Kope-comai. 


Passive. 

Aor. é-onedd-c-Onv. e-opé-o-Onv. — €-orpd-Onv. 
Fut. oxeda-c-Ohooua. xope-o-Ofhcouat. oTpw-Ohoouat. 
Verbal Adj. oxedacrés, orxedacréos; Koperrds, 
kopeoteus ; oTpwtds, oTpwTtos, 


Another form of the present and imperfect is, 
oxeda-vytw, é-crxedd-vyvoy; Kope-vyuw, €-Kopé-vvvoy ; 
oTpw-vyiw, e-oTpw-vyvoy; the uv being always short. 


(b) Verbs mith a Stem terminating in a Consonant, 
as bA-Av-ut (OA-), L destroy, and tpu-vi-me (OM-), 


I swear. 
Act. Mid. and Pass. 
Pres. ¢A-Ab-ut (Lat. per- btu-vi-ws.  du-vi-par. 
do). 
bA-AU-pou ( pereo). 
Imp. A-Ad-v. Gu-vi-v. = @e-vuepny. 
1 Perf. oA-oAe-na (OAEQ), ou-wuo-ka op-dpo-o-pat. 
perdids. (OMOQ). 


2 Perf. bA-wa-a, peril. 

1 Plup. wA-wad-nn, perdid- 
eram, 

2 Plup. 6A-dA-ev, pericram., 

Fut, 


Ou-wud-KN. OM-who-o-MNV. 


OA-@, -€1S. 
OA-ovpat, “ff. OM-ovpaL, -f}- 
1 Aor. WAe-ca. 
2 Aor. wA-dunv. & o-ca. weo-cduny. 
LA. P. dud-o-Onv. 


1F. P. dpo0-0-6hoomar 


Of the present and imperfect there is another 
form with the v short, namely, dAAv-w, WAAv-or ; 
duvu-w, wpvu-ov. 

The present, the first perfect, and the first 
pluperfect have a transitive signification—thus, 
pres. I destroy, 1 perf. 1 hare destroyed, 1 plup. 
I had destroyed ; and the 2 perf, and 2 plup. have 
an intransitive meaning, as 2 perf. J have perished 
(I am lost, it is all over with me), 2 plup. J perished. 
The middle of dAAuvus (namely, cAAvmas) signifies 
Lam perishing. 

(1) In particular instances belonging to this 
class of verbs the stem ends in a vowel, and takes 
vvb. 
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Verbs whose Stem ends in a. 

1. xepd-vvd-ps, I mix; fut. Kepdow, Attic KEPO ; 
aor. dxépica; perf. céxpaxa; mid. J mix for 
myself, aor. éxepagduny ; perf. mid. or pass. 
Kéxpduo:; aor. pass. éxpdény (by metathesis), 
also drepdodny. 

2. xpeud-vvi-u, I hang ; fut. cpeudow, Attic kpena ; 
aor. écpéudca; mid. or pass. kpeudvyuma, I 
hang myself or am hanged, but xpépdipor, LT 
hang ; fut. pass. cpepacOhooua ; aor. éxpeud- 
obny, I wag hanged or I hung (intrans.). 

3. werd-vvi-ui, T spread out, IT open; fut. werdow, 
Attic wera; perf. mid. or pass. rémraua (by 
syncope), aor. pass, érerdcOny. 


Verbs whose Stem ends in e. 

1. €-vyb-yi, J clothe (in prose dugiévyups) ; imperf. 
&ugiévvoy, without augment; fut. duqiéow, 
Attic dugiad; aor. qupleca; perf. vor. wanting ; 
perf. mid. or pass. Rudlecpat, Hudlerat, hugi- 
eorai, etc.; inf. qugiéoOar; fut. mid. dugiéco- 
par, Attic auqiovmas. 

2. (é-vvi-ui, I boil (transitive), fut. ¢€ow; aor. 
&eoa; perf. mid. or pass. &Ceoua: ; aor. pass. 
é(éoOnv ((éw is commonly intransitive). 

8. oBé-vvb-yi, J extinguish, fut. sBerw; aor toBeca; 
2 aor. €uBny, I went out, I was extinguished ; 
perf. Ba, I have been put out ; mid. eBév- 
yuna, J go out; perf. mid. or pass. &oBecuat ; 
aor. pass, éoBéoOny. There is no other verb 
in -vvbast, except this, with a second aorist. 

4. oropé-vvi-us, I spread over, fut. oropéow, Attic 
orope ; Aor. éurdpecu. ’ 


Verbs whose Stem ends in o, lengthened into w. 

1. (w-vvi-ui, J gird, fut. (dow; aor. Ewoa; mid. 
L gird myself, aor. é(woduny; perf. mid. or 
pass. &wopuas 

2. pw-vvu-ut, J strengthen ; fut. pdow ; aor. &spaca; 
perf. mid. or pass. Eppa: (&ppwoo, vale, fare- 
well); inf. épbwoba ; aor. pass. éppadoOny. 

3. orpwd-vvi-ut, I spread out ; fut. orpwow; aor. 
Earpwoa, etc. (See cropévvups.) 

4. xpw-vvi-ut, J colour; fut. xpwow ; aor. Expwoa; 
perf. mid. or pass. xéxpwopa:; imp. éxpda@nv. 


(2) Verbs whose stem ends in a consonant and 
takes vé are the following :— 

1. by-vi-mi, I break ; fut. &tw; aor. fata; inf. dtas; 
2 perf. Yaya, J have been broken; aor. pass. 
daynv. 

2. elpy-wu-mi (or elpyw), I restrain, enclose ; fut. 
e(ptw; aor. elpfa; aor. pass. elpx@nv; perf. 
mid. or pass. elpypa. 

3. Cevy-vi-us, T yoke, bind ; fut. Cedtw; aor. &Cevta; 
mid, J bind for myself; aor. éCevtduny; perf. 
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mid. or pass. &(evyua:; aors pass. éfedyOny, 
and more commonly é(vyny. 

4. ply-views, I min; fut. ulia; aor. Eurka, pita; 
perf. uéuixa; perf. mid. or pass. péurypas ; 
aor. pass. dulx@ny, eutyny ; fut. pass. psx Ohoo- 
pat, miyhooua; 3 fut. weultouas. 

5. phry-vi-ms, I break, I tear; fut. fntw; aor. 
tBpnta; 2 peif. Ufpwya, J am broken; aor. 
mid. épontauny; aor. pass. éspdynv; fut. pass. 
parynoowat. 

INFLECTIONS OF THE TWO PRESENT-PERFECT 
FORMS, xeiua, J lie, AND hua, J sit. 


Perf. Ind. xetpas, cetoai, keira, xelue@a, KeiaOe, KEityTas; 
subj. 3 sing. cénra:; opt. keolunv, Kéo.o, 
xéo.To, etc. ; imperat. keto, KeioOw, etc , 
inf. keioOar; part. xeimévos. 

Plup. Ind, ékeluny, Exerro, Ecerro, 3 plur. eecwro. 

Fut. kelcomat. 


"Hua, J sit, is thus conjugated :— 

Perf. Ind. hua, Foa, horat, hovov; hueba, horde, hyrat ; 
imperat. joo, Hew, etc.; inf. hoda; 
part. huevos. 

hunv, hoo, hro; hador, hoOnv ; Hyueda, 7,006, 
hvro. 

(As the perfect form has a present meaning, so in 
both verbs the pluperfect is equivalent to the 
imperfect.) 

Perfect. «d@nuat, KdO@noat, cd@nrar:; subj. Kadepau, 

Kab, Kabfra:, etc.; Opt. rafoluny, «dou, 
KkdPorro; imperat. «dOnoo ; inf. cadjoGat ; 
part. cadquevos. 


Plup. 


Pluperf. exa@hunv and nabhuny, éxdOnoo and nabjoo, 
éxdOnro and xabjoro. 
VERBS IN -w WHICH IN THE SECOND AORIST 


ACTIVE AND MIDDLE FOLLOW THE ANALOGY 
OF THE VERBS IN -m. 


@ 


Several verbs having the characteristics a, ¢, 0. v 
form a seeond aorist active and middle after the 
analogy of the formations in -wi, since those tenses 
want the mood-vowel, and append the person-endings 
immediately to the stem. All other parts of these 
verbs, however, follow the formations in -w; thus— 


Batyw (BAN), J step, has 2 aor. indic. {8yv, imperat. 
B76:, subj. Be, opt. Balny, infin. Bnva:; part. 
Bas. 

oBévyupt (ZBEQ), J put out, 2 aor. &rBav, imperat. 
oB70:, subj. cBa, opt. Belny, inf. cBijvac, part. 
oBels. 

yiyveoxw (TNO), J learn, 2 aor. tyvwy, imperat. 
yvG6:, subj. yuo, opt. yvolny, inf. yravai, part. 
vous. 

bum, J cover, 2 aor. iv, imperat. 8061, inf. divas, 


e 
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part. 8s (opt. and subj. follow the formation 
of verbs ‘in -w). 

The formation of this second aorist active 
corresponds in all the moods and the participle 
to that of the second aorist active of the verbs in 
-ut. Thecharacteristic vowel is lengthened through- 
out, as in forny, & and e being changed into 7, o into 
w, and # into d, and se remains, as in €erny, through 
all the indicative, imperative, and infinitive. The 
imperative termination, -76, in verbs with a for the 
characteristic vowel, is abridged into 4, as wpépa 
instead of rpdBn@. 

In ordinary style the second aorist middle is 
found in very few verbs: as réroua, J fly; mplapa, 
I purchase. 


VERBS WHICH FOLLOW THE FORMATION OF 
VERBS IN -ML. 

Besides those already mentioned, there are several 
other verbs which form their tenses according to 
the analogy of the verbs in -uw:. Such are :— 

1. &:dpdonw, 1 rananay from ; aor. (APA-) amédpay, 

“GS, -G, -Guer, -aTe, -acay; SUD]. drodpa, -dpas, 
-3pG, -dpauev, -Spare, -5pw@oi(v); Opt. Spalny ; 
imp. &wddpah, -drw; inf. drodpava:; part. Spds, 
-aoa, -dy. 

2. wérouat, J fly; aor, (MTA-) trrnv; imp. rrivas; 
pass. mrds, act. mid. éxrrduny, imp. rrdoOa 
(by syncope). 

3. oxéAdAw or oxedéw, TJ dry, I dry w (hence our 
skeleton) ; aor. (ZKAA-) Eaxany, J am dried 
ups; inf. oxdAnvar; opt. oxAainv. 

4. p0d-vw (with acc.), J get before, I anticipate ; 

aor. &POny, P00, POalnv, POva:, POds. 

. kalw, I burn (transit.); aor. (KAE-) éxdny, I 

burnt (intrans.), but 1 aor. avoa (transit.), 
L set on fire. 

6. &Aloxoua, J am taken, caught; aor. (‘AAO-) 
firwy and édawy. 

7. Bidw, I live; aor. éBlwv; subj. Bid, -as, -@, etc. ; 
opt. Bid'nv (not Biolny, as yvolny, to distinguish 
this part from the opt. imperf. Brolny) ; inf. 
Bi@rar; part. Brads, -ovoa (the neuter does not 
occur); the cases, however, are supplied by 
the 1 aor. Bidoas (80, aveBlwy, J lived again, 
from avaBimonoua). The present and im- 
perfect are little used by the Attics, instead 
of which they employ (@ ({dw), which, on 
the other hand, borrows the remaining tenses 
from fidw, thus :—Pres. (@, imperf. &{wy, fut. 
Bidocopat, aor. éBlwy, perf. BeBlwxa, perf. pass. 
BeBlwrai, part. BeBiwpédvos. 

8. ovw, I bring forth; 2 aor. tpiv, I arose, came 
into being; pidvai, pus, subj. pvw (no opt. in 
Attic), 1 aor. &pioa, I brought forth ; fut. 
gtow, TL shall bring forth. The perfect 
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wrépina, I have come into being, I hare become, 
is also intransitive. The mid. pres. @douas, 
fut. pvooua. 


Particular attention must be paid to a verb of 


frequent occurrence, namely, ol8a (stem EIA-; 
vid-ev in Latin), I know. 


PERFECT. 
Ind. 8.1. ofa. Subj. ei8@. Imperat. Infinit. 
2. ofa@a. elds. toe. (Sevan, 
3. ol5e(v). e377. toTw. 
D. 2. torov. eidq7T0v. tortor. Participle. 
3. Yerov. eidnrov. torwy. —eiBds, -uta, -ds. 
T?.1. Yoper, e:Samuer, 
2. tore. eidnre. Yore. 
3.lodoi(v). edac1. Torwoar. 
Sing. Dual. Plur, 
Opt. ei8elny, -ns, -n. eidelnrov,-Arnv. elBefnuer, -nre, 
(deter. 
PLUPERFECT. 
Sing. Dual. = Plur. 
Ind. 1. ¥8ev (Attic 757) 7 Seimer. 
2. F5ers and ySerc0a or pdnoGa, pderrov, Sere. 
3. de. or Pd. pdelrny. pderay. 


FUTURE, 
etcoua, J shall knom or experience, 


(Of ofa there is this compound—«vyvoida, J am con- 
scious, inf. cvvedéva:, imp. civic 6, Subj. cuverda, etc.) 


INVARIABLE WORDS. 

The words which we have hitherto studied are 
susceptible of certain changes. We may next con- 
sider words which do not undergo change, or under- 
go change only to a small extent. Many of these 
have occurred in the course of these lessons, but it 
will be found useful to group some of them together. 


PREPOSITIONS. 

The prepositions require careful study, as on 
them, as well as on other invariable verbs, the 
sense very much depends; and we shall miss 
some of the most delicate shades of meaning if 
we do not familiarise our minds with the particular 
import and usage of the prepositions and the con- 
junctions. 

Prepositions have a relation to place, and denote 
the direction of an action in regard to place. Thus, 
we say, “ You go from home,” ‘you go to home,” 
“you go round the house,” “you go over the wall.” 
In order, therefore, to possess an exact knowledge 
of the prepositions, of which there are in Greek ° 
eighteen, we must study them in their relation to 
place. 
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The Prepositions arranged in their Relations to 
Place. 
RELATIONS TO PLACE, GREEK. ENGLISH. 
1, Place where youare. 1. éy, in. 
2. Place whither you go 2. ee sat anO: 
3. mpos, to. 
3. Place whence. you 4,écor ef, out of. 
come. 5. awd, from. 
4. Place through which (6. 8a, through. 
you pass. \ 7. avd, up. 
5. Place at which you , 
stop. 9 d es at, 
Place down which eee on. 
you £0. 
6. Different relations of position :— 
Place by the side of ( 9. mapa, along. 
, together with | 10. pera, with. 


» connected | 11, civ and tiv, with. 


with. 
yy over 12. brép, over, above. 
» Under 13. dad, under, by. 
» before 14. apd, before. 
: : , 
» on both sides | 15. aug, 1 around. 
» around 16. wrepi, J 
» onorupon \17. emi, on. 
7. Opposition, dis- ) 18, avri, foe 
placement. ) instead of. 


The following words may also be considered as 
prepositions, namely, &rep, &vev, without ; evexa, on 
account of; uxpt, mexpt, up to, until; may, but, 
except ; meratu, betrveen ; but they differ from the 
above in that they cannot be compounded with 
verbs. 

Prepositions are very frequently used in combina- 
tion with verbs. Such verbs are then said to be 
compounded with prepositions. ‘Thus, by the addi- 
tion of the preposition eis, intv, to the simple verb 
byw, J lead, we get the compound verb eladyw, J lead 
into. More than one preposition may combine with 
a verb: for example— 

etayw, J lead out (an army from its camp). 

mapetayw, J lead vut (an army against the enemy). 

avrimapetdyw, J lead vut (an army, and march it 
to assail the enemy). 


ADVERBS. 
Among the invariable or indeclinable words are 
adverbs. Adverbs qualify action in regard to— 


(1) Place. 
(2) Time. 


(5) Interrogation. 
(6) Affirmation. 
(3) Manner or quality. (7) Negation. 

(4) Quantity. (8) Doubt. 


(1) Adverbs of Place. 
One kind of adverbs of place is derived from 


THE NEW POPULAR EDUCATOR. 


the prepositions. The following will serve as 
examples :— : 


PREPOSITIONS, APVERBS., MEANING. 
1. ey, { ivory, ! within. 
éyTos, 
2. ets, elow, within (with motion). 
3. wpos, apdcw, fornards, in advance. 
4. e&, Exros, 1 ontmards, externally. 
Ekw, J 


These adverbs are often found before a genitive, 
and so perform the part of prepositions; for ex- 
ample, réppw rhs moAews, Jar from the city; iow 
Tov xdpanos, within the entrenchments. 

The following also may have a genitive, and 
others, which will be learned by practice, as :— 
rire, far off ; wépa and repay, on the other side of 
(a river); xwpis, separately; wédas, éyyvs, ayx4, 
near. 

There is another kind of adverbs which, by means 
of certain terminations, express the different re- 
lations of place :— 

PLACE WHERE YOU ARE, 

mov, wob1, where ? 

exe, €xerO., there. 
ofrat, ofxoP, at home. 

"AOjynot, at Athens. 


PLACE WHITHER VOU GO. 
roi, wooe, Whither .’ 
éxecoe, thither. 
oixdvde, home. 
aAAdoe, somewhere else. 
"Adhvace, to Athens. 


PLACE WHENCE \OU COMb. 

wdé0ev, whence. 

é€xeider, thence. 

ofxoder, frum home, 

BAAober, frum sume other 
place. 

Adyjynder, from Athens. 


From this view you see that the terminations or 
particles— 


PLACE THROUGH WHICIE YOU 
PASS. 


wn, by what way. 
exelvn, by that way. 


BAAn, by some other way. 


-ou, -Ot, -0l, -ot, 

-5e, -ve, -€e, and } 
sometimes -a J 

-Oev ”” ” 


denote the place where you are. 


whither you go. 


+9 9 9 


» whence you come. 
through which 
you pass. 


“7 9 ” 99 


-Ov is the termination of the genitive. Thus, ret 
represents él rov tomov; in what place? 

-Q: is the old form of the dative, so that ofa: is 
for év ofxw. 

’"AGhynon is for A@fvas, the dative of ’A@jva:. This 
ending applies particularly to the names of cities. 

-@ev appears to be an ancient form of the genitive. 
The poets say o€6ev for cov, of thee; thus, oixdOer is 
equivalent to df otkov. 

-H: is the termination of the dative, &3¢ being 
understood ; thus, &AAp is for év &AAn bdy, by 
another way. 
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AC) Adverbs of Time. 

The principal adverbs of time are the fol- 
lowing :— 
ofpepov, to-day (from 8n, by this time. 

hepa, @ day). &ri, yet, still. 
avpioy, to-morrow. Eor., lately, but now. 
x9¢és, yesterday. avtixa, immediately. 
apobés, the day before dre, then. 

yesterday. wore, some time. 
apwi, in the morning. Odua, often. 
ové, in the evening. def, always, successively. 
yov, vuvi, NOW. obmwore, never. 
adva, of old, formerly. xplv, previously, before. 
obrw, not yet. elra, next, then. 


(3) Adverbs of Quality. 

Adverbs of quality end in -ws, and correspond to 
our adverbs in -/y:—oogés, wisely ; remadevmevws, 
learnedly ; evdaimdvws, fortunately. 

To this class may be referred ofrws (before a 
consonant, ofrw), thus, in this nay, from otros; 
éxelvws, in that way, from ékeivos, that person; and 
in general all the adverbs ending in -ws. 

Others have the form of the genitive or dative of 
the first declension :— 

étjs (from obsolete nominatives), forthwith. 
ELK 45 s Fe by chance. 
novx7 (from ovxos), peacefully. 

Usage has suppressed the iota subscript as found 
in Hovxp b5y. Other adverbs of quality have the 
terminations -e:, -T1, -ori, and consequently resemble 
datives of the third declension :— 


mwavdnuel, en masse, the whole people. 
duaxntl, without combat. 
édAAnuioti, in the Greek languace or manner. 

Some have the form of accusatives :— 

Marny (nominative obsolete), in rain. 
Swpéav rs ey gratuitously. 
Those of this division in -3ov and -3ny correspond 
with the Latin adverbs in -tim -— 
ayednddv (qregatim), by flocks. 
kpuBdqy (furtim), secretly. 
(4) Quantity. 

The adverbs of quantity are susceptible of the 
same terminations as those of manner. Here are 
some of them :—&yay, too much; rAiav, extremely ; 
&dnv, abundantly; adrrs, sufficiently. 

Those which particularly mark number end in 
-akls :— 

moodkis (from wécos, how many”), how often? 

how many times? 

mwoAAdnis (from modus, numerous), many times, 

Terpaxts (from rérrapes, four), four times. 

axevtdas (from wevre, five), five times. 


The rest of the adverbs formed from the cardinal 
numbers follow this analogy, except &wai, once 
(semel) ; dis, twice (bis); rpls, three times (ter). 

(5) Interroyation. 

4} asks a question simply: Do you say this? 
 A€yets ToUTO ; 

apa asks a question mostly with an expressive 
then, really :—Do you, then, say this? cpa rA€éyes 
TOUTO; 

pay (4 ovv) expects a negation, nu: way Adyes 
rovro; you do not say this, dv you’ It is also used 
in simple interrogations. 


(6) Affirmation. 

h, 4 why, yes, certainly, in truth. 

&pa, pa, tol, 34 (in the poets), then, certainly, 
assuredly. 

uéy denotes a contrast, and strengthens, = indeed 
(quidem). 

ye asserts something in addition, and gives 
emphasis to its word, = at least. 

val (Latin ne, English nay), yes, truly. 

(7) Negation. 

ov (ovx before a vowel), 

ovxi, Attic ovdauas, by 

no means, 
that not, with indirect 

negations and impcra- 
tive mood. 
(8) Doubt. 

Yows, Taxa, mov (without accent), perhaps, pro- 
bably. 

Syrov, 570ev, apparently. 


( go, With direct negations 
and indicative mood. 


uh, ov MN, BY odx! undapais 
by no means. 


There are some words which, without being 
adverbs, are employed adverbially. We have seen 
adverbs which have the form of the genitives, 
datives, and accusatives. We are now to see those 
cases themselves perform the office of aclverbs. 
Their cases are said to be owing to certain preposi- 
tions which have been dropped in conversation :— 


Gen. vunrds (81d), by night, at night. 

Dat. Bia (avy), by force, forcibly. 

Kind (év), in a circular, circularly. 
Sixnv (kard), in the form or manner of. 
xdapw (pds), in farour cf. 

mpoika (kara), gratuitously 


Acc. 


Sometimes the preposition is expressed and united 
to the noun: as— 


mapaxphua (wapd, at; xpima, the thing), at the 
moment. 

xpotpyou (mpd, for; Epyov, the deed), usefully, 
beforehand. 

exwoddv (ex, from; wovs, the foot), at a distance, 


Jar from. 
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Adverbs formed from adjectives imply a sub- 
stantive :— 

Dat. 13/q (év 18la xdpq), in particular ; we(i (ev 

xe(7n 83), on foot. 

Ace. pwaxpdy (els paxpay 880v), a long way, at a 

distance. 

The neutet of the adjective is often employed as 
an adverb, as the dative wéAAg, much, by much ; 
7480, agreeably : Sevdv and dewd, terribly; wérepa, 
whether ? éxirndés, on purpose. 


Ya 





KEY TO EXERCISES. 


Ex. 128,—1 Even a slow man who is well advised can in 
pursuit catch a swift man. 2. The Athenians chose Themrstocles 
generyl in the Persian war. 8, Ulysses came to the great hall 
of Hades. 4 Whatever lot you may have taken, bear it and 
chafe notatit 5. Do not trust very quickly before you exactly 
see theend. 6. Do not consider whether I am somewhat young 
to speak, but whether I speak the words of prudent men. 7. 
Mourn with moderation tor friends who are dead, for they are 
not really dead, but they have gone before on the same road by 
which all must go. 


Ex. 124.—1, Oi "A@nvatoc moAAous orparwwras elAov 2. ‘H 
moAcs "Erapecvovday e:Aeto otpatnyoy. 3. GeucoroxaAns uo Twy 
"AOnvaiwy orparyyos pen. 4. “EAOe, @ pide. 5 *Q ayadan 
diror, €AOere Sevpo. 6. 'Eav wetvys, rovro néews ede. 7, ‘O 
trais ovoy elxev edrjdoxer. 


THE ORGANS OF SENSE.—XI1. 


[Continued from p. 242.] 


V.—THE ORGAN OF TOUCH (continued). 
In birds the place of hairs is supplied by feathers, 
The structure of these is very wonderful and beau- 
tiful, but a description would be out of place here, 
because they are certainly less efficient tactile 
organs than hairs. Birds’ feathers are coarser than 
hairs; they are less flexible ; they are inserted only 
on certain parts of the body ; and since there must 
be provision made for moulting, they are more 
definitely cut off from the sensitive skin below. 
For all these reasons they are not good organs for 
transmitting the sense of touch, although they are 
formed in much the same manner as hairs. Pro- 
bably on account of this inaptitude to transmit 
impressions, they are sometimes replaced by hairs 
in certain parts of the body; but as a rule the 
whole of the bird’s body is encircled with feathers, 
which lie overlapping one another, and turned in 
one direction towards the tail of the bird, in the 
Same manner as tiles on a house-roof. A bird's 
jaws, instead of being covered with soft, flexible, 
and sensitive lips, are covered with a hard, horny 
bill, and its legs, though often devoid of feathers, 
have to be defended by scales or scutes, to prevent 
the long tendons of their leg muscles being severed. 
Under these circumstances a bird enjoys little ad- 
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vantage from its sense of touch. Indeed, it is only 
in the padded under-surface of the foot and toes, 
and sometimes in the beak and tongue—when the 
former is leathery, and the latter not capped with 
horn—where there can be any provision for the 
exposure of a sensitive surface. 

The cold-blooded animals (reptiles and fish) 
differ from the warm-blooded (mammals and birds) 
in having for the covering of their bodies no non- 
conducting or heat-retaining substances. Hairs 
and feathers are admirable retainers of heat ; but 
scales and scutes, though good to resist blows and 
pressure, allow heat to pass out or in without much 
resistance, This, of course, is associated with the 


. fact that in reptiles and fish the temperature varies 


with that of the surrounding medium. It does 
not follow, however, that because the body of a fish 
or lizard is entirely defended by scales, whose 
free edges overlap the insertions of those next 
behind them in a manner which is called “ imbri- 
cated,” that therefore they are entirely without the 
sense of touch. The scales are developed much as 
the human nails are, and we know that these are 
themselves insensible; yet they are so intimately 
connected with the sensitive parts by which they are 
formed, that the nails are the conductors of acute, 
and even morbid sensation. The quick of the nail 
is proverbially sensitive to pain; witness the common 
phrase of being wounded, or cut “to the quick.” 
Reptiles, however, slough at certain seasons, and 
the old skin, dissevered from the cutis, adheres to 
them for some time—in fact. until a new and 
complete armour is formed below. During such 
periods, and inferentially at all times, the sense of 
touch cannot be acute. Scaled reptiles may be 
alive to blows or pressure, but hardly to those 
sensations of soft touch which convey the most 
distinct impressions of all to us. These remarks 
apply with yet more force to the hard, stony sur- 
face of the backs of crocodiles. The under side 
of the body of crocodiles is leathery rather than 
stony, and has fewer stony masses on its surface, 
and this is therefore sensitive. Sir Emerson 
Tennent gives an amusing account of a caiman, 
which he surprised before it could make its retreat. 
The Ceylon crocodile threw itself on its side, and 
feigned death ; but when it was tickled under its 
arm it found the process too much for its gravity, 
and finally got upand hobbled. away. As we before 
remarked in the article on Taste, the tongue is 
made use of by serpents and lizards to touch objects 
with ; and this is probably its main, if not its only, 
use. In conformity with the assertion that noc- 
turnal animals often have specially modified organs 
of touch, we find that certain nocturnal tree-snakes 
have their snouts prolonged into tactile organs. 
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The large mgijority of fish are completely invested 
by plates and scales. With few exceptions even 
the lips are hard and dry, so that they need to have 
some special organs of touch. Sometimes certain 
rays of the fins are detached from the oar-like 
parts, and become long styliform organs of touch. 
When this is the case, they are clothed with soft 
parts, which are well supplied with nerves. Thus, 
in the gurnet three soft rays are told off from the 
front of the pectoral fin, to form feeling fingers. It 
is curious that in a creature so far removed from 
man we have the same parts modified to the same 
use, though in almost all the intermediate animals 
this part has a different function. In the angler 
two rays detached from the back fin, and situated 
on the top of the head, have this function, but the 
use to which he puts these feelers is remarkable. 
One of the feelers has at its end a flattened, shin- 
ing, and flexible adjunct, and this is used as a bait, 
just as a silver strip is used by thetroller. The 
angler is rapacious, but sluggish; he therefore lies 
on the bottom, with his huge ugly mouth wide 
open, and stirs up the mud with his fins to conceal 
himself, while he drops his sensitive bait before his 
mouth and keeps twitching it about, until he feels 
some hapless fish begin to nibble, when he makes a 
forward rush and closes his mouth upon him. The 
whole of each of the four limbs of the lepidosiren 
are converted into organs of touch. For the most 
part, however, the limbs of fish which correspond 
to our legs and arms are entirely devoted to 
locomotion, while quite new structures are de- 
veloped for them to feel with. These special tactile 
organs are called barbules. They are placed on 
the head, and generally at the fore part of the jaws. 
When on or under the lower jaw they may be single ; 
but they are more often, and when on the upper 
jaw always, in pairs. Two instances are given in 
the illustration (lesson X): the one shows how 
they occur in an eel-like fish, and the other in an 
ordinary-limbed fish. The single medial barbule 
under the jaw of the cod is a familiar example. It 
is supposed that a cod which was blind when 
caught had obtained its food so well by the aid of 
this that it was quite in good condition. Barbules 
are well adapted to the purpose of touch. If in 
any other way nerves were conveyed through the 
scaly covering and exposed, these delicate struc- 
tures would be liable to be injured by the impact of 
hard external bodies, which would be crushed 
between them and the hard and underlying scales ; 
but since the main nerve of these barbules accom- 
panies a cartilaginous core, and since it springs 
from a single point to be spread upon a flexible 
pillar which hard bodies would drive before them, 
the chance of having the nerve crushed is much 
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reduced. Barbules are for the most part found on 
the jaws of grovelling fishes like sturgeons and 
barbels, which feel along the bottom for all kinds 
of garbage which may have sunk there. 

The mollusca have received their name from 
their general character of softness; mollis being 
the Latin adjective for soft. This name was given 
them by Cuvier to contrast them with the hard- 
coated insects and crustacea, which belong to the 
sub-kingdom articulata or arthropoda. Hence in 
those species which are not provided with a shell, 
and in the exposed parts of those species which 
have this protection, there is a soft, sensitive skin. 
The skin, however, in this sub-kingdom has often 
superadded to the functions which it possesses in 
vertebrata the functions of respiration and of 
locomotion. Even those parts where the sense is 
more or less localised have so many other offices to 
which the sense is secondary or subservient, that it 
would lead us too far from our subject to describe 
them., It is true that the gastropoda have horns 
as special tactile organs; but we find in the 
cephalopods the sense of touch is intimately 
combined in the arms with the elaborate apparatus 
for grasping and holding their prey; and in the 
brachiopods the sense is united with the organs for 
breathing and keeping up currents in the water. 
We must therefore avoid going into details in 
reference to them. It may be stated generally 
that the slower an animal moves, and the more 
fixed its station, the more will its sense of touch be 
developed in proportion to the othersenses. Hence 
the sense of touch is well developed throughout 
this sub-kingdom. Soft bodies are ill suited to 
energetic motion ; but soft bodies are well adapted 
to receive tactile impressions. In those animals of 
this sub-kingdom which are wholly fixed the 
organs of touck are multiplied; in the polyzoa 
there is a horseshoe-shaped or circular series of 
tentacles round the mouth, which are extremely 
sensitive. This arrangement of feelers around the 
mouth is so general a character of fixed animals, 
that there is a striking similarity between the 
outward form of these polyp-like creatures and the 
fixed animals of the sub-kingdom ccelenterata, 
although the essential organs are quite different. 

The articulata (though some of them are soft- 
skinned) are for the most part covered with a hard 
horny covering, which is as resisting as plate 
armour. It is therefore necessary that these 
animals should havé special organs of touch. We 
have already referred to those of the lobster and its 
tribe in a former number. Insects have, developed 
from their heads and mouth-organs, jointed rods, 
which have nerves of touch running to them and 
up into them. These jointed rods are covered with 
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hard horny matter, like the rest of the body; but 
sometimes the last joint exposes a naked membrane, 
and where this is not the case, the jointed and 
therefore flexible nature of the organs make them 
capable of receiving impressions of touch, and of 
measuring the dimensions and resistauce offered by 
external objects. The normal number and position of 
these organs will be seen in the illustration (Fig. 14). 
There are two long many-jointed ones jutting from 
the head ; these are called the antenne. Another 
pair (or pairs) spring from the lower lateral jaws ; 
they are called the maxillary palpi. Another pair 
(or pairs) spring from the sides of the lower lip; 
these are called the labial palpi. The soft-skinned 
spiders have no antenne or labial palpi; but their 
maxillary palpi are so long and large as to look like 
legs. 

The echinoderms, or sea-urchins, are so enclosed 
in their more or less spherical boxes of hard shell 
that a casual observer would suppose them to be 
unfeeling wretches, capable of inflicting wounds 
with their long spines, but insensible to softer 
emotions. This is not the case, however, for they 
can protrude through the small holes which per- 
forate the shell and occupy five double meridional 
bands of their globular boxes, a multitude of soft, 
tubular, sucking feet, to each of which there runs 
a nerve. 

The sea-anemone, with its streaming feelers, lives 
by feeling; and the whole sub-kingdom to which 
it belongs is characterised by animals with largely 
developed and multitudinous feelers. 

Finally, those animals which we call protozoa, 
on account of the simple condition of their bodies, 
can manuficture from their jelly-like substance 
any number of long feelers. These they often 
render so branched and long as to give to the 
animals the name of “rhizopods,” or “ root-footed,” 
because the feelers, which also perform the func- 
tion of feet, look like the branching roots of a tree. 





We have now set before our readers the principal 
facts connected with what are called in popular 
phraseology the “ five senses”; and we have given, 
as far as was necessary, a description of the 
organs with which an all-wise and bencficent 
Creator has furnished His creatures, from the 
protozoa, the first link in the great chain of the 
animal kingdom, up to man, who stands but “a 
little lower than the angels,” to enable them to see, 
hear, smell, taste, and touch—five great powers 
wonderfully contrived to administer to our pleasure 
and gratification, as well as to enable us to dis- 
charge the several functions that form the work 
which He has allotted to each on earth. 

To enable the unscientific reader, and those even 
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who can do little more than read, to follow us step 
by step, and appreciate and understand all that has 
been advanced, the description of each organ, its 
difference of formation in.man and the lower 
animals, and the various purposes for which it 
serves, has been given in language which we have 
‘carefully sought to render as plain and clear and 
as free from technical terms as possible. When. 
however, it has been found absolutely necessary to 
use technical names—which are applied by scientific 
men for the sake of brevity of expression, and a 
ready means of distinguishing one animal or organ 
from another, by reference to some peculiarity that 
it possesses—the explanation of these terms has 
been supplied directly or indirectly in the papers in 
which they occur. ‘The illustrations, too, that 
accompany the description of each organ of sense 
will be found as useful by our readers in enabling 
them to understand all that has been said of their 
formation, etc., as the map of a country or the 
chart of a sea is to him who would become ac- 
quainted with the physical configuration of the 
former, or the heights and abysses that lie hid 
from view beneath the waters of the latter. It may 
be as well to remind our readers that, in order to 
arrive at a thorough comprehension of everything 
that is advanced in our lessons on the Organs of 
Sense, they should be studied and mastered con- 
secutively from the first to the last. Under the 
diagrams that accompany the lessons are given the 
technical names of the different parts of each organ 
under consideration. 


SPANISH.—XIII 


[Continued from p. 239.) 


THE ADVERB (continued). 

THERE can be no regular rules given for the 
nosition of the adverb; in most instances it may 
vary according to the taste of the writer. Some 
adverbs generally precede the verb: such are cuando, 
when ; luego, immediately ; apénas, scarcely ; cuanto, 
as much ; donde, where ; and negative and inter- 
rogative adverbs. 

Ella es muy ignorante, she 1s He abrado muy necininente, I 
very ignorant. have acted very foolishly, 
Adverbs, like adjectives, admit of comparison ; 

as— 

Alaban mas 4 los muertos que Reciben mas alegremente que 
& los vivos, they praise more dan, they receite more gladly 
the dead than the living. than they give. 

The adverb 2o is sometimes used in comparisons 
in a manner that does not imply a negation, in 
which case it would be redundant in English, and 
might be properly omitted in Spanish ; as— 
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Mejor es el buen nombre que Better is a good name than 
no las riquezax@ riches. 


Muy, very, very much, is used to qualify adjectives, 
participles, and other adverbs, but is never used to 
modify verbs. Mucho, much, very much, is used to 
qualify verbs and sometimes adverbs of comparison ; 
as— 


Ella es inuy rica, she is very 
rich. 

Para amar mucho al hombre, 
yreciso es estimarle mucho, 
he order to lovea man much, 
tt is necessary to esteem him 
much. 


Lucia lee muy bien, Lucy reads 
very well, 

Te has hecho mucho mas pode- 
roso que nosotros, thow hast 
made thyselfmuch more mighty 
than we. 


Muy is sometimes employed to qualify nouns, 
especially at the beginning of a note or letter 
addressed to any person; as— 


Muy amigo mio, very much my Muy sefior inio, very much my 
Sriend (dear friend). gentleman (dear sir). 

Bien, joined to adjectives or adverbs, is equivalent 
to very ; as, bien rico, very rich ; and to verbs, much ; 
as, 61 bebié bien, le drank much. 

Negative adverbs and all negations generally pre- 
cede the verb; as— 


A ninguno dié el libro, to no No puede escribir, he cannot 
one gave he the book. avrite, 


If a word implying negation come after the verb, 
the adverb 2v must precede the verb; as— 


No did el libro & ninguno, he 


No tiene nada, he has nothing. 
gave the book to no one. 


From the last two rules it will be seen that in 
Spanish it can be said, nada tiene, o7 no tiene 
nada, he has nothing ; & ninguno habld, or hablé & 
ninguno, he spoke to nobody ; ella nunca ha hablado, 
or ella no ha hablado nunca, she has never spoken. 

Nunca, never, and jamas, nerer, are sometimes 
both used in a sentence to give additional force to 
the negation ; as— 


Nunca jamas tendra sed, Never, never will he be thirsty. 


Jamas, never, is used with siempre, always, in the 
sense of crer and ever; as— 


Dios reina por siempre jamas, (God reigns for ever andl ever. 


In interrogative sentences, jamas is rendered by 
ever in English ; as, 3 ha jamas hablado? has he ever 
spoken ? 

Si, yes, and no, no, when used after verbs in such 
sentences as he replied no, they answered yes, I 
believe not, take gue before them in Spanish; as— 


Respondio que ai, he replied yes. 


Me dijeron que no, they told 
Creo que no, I think not. 
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Si, yes, and no, ”o, serve to affirm or deny what 
is predicated in a preceding verb without repeating 


the verb; as— 

Yo no aé nadar, y Juan si, J Ella pueda cantar, pero yo no, 
know not how to swim, and she can sing, but I cannot 
John does (yes). (20). 


Derivative adverbs are nearly all formed from 


299 


adjectives, by suffixing -mente, which in Spanish 
corresponds to -ly added to adjectives in English ; 
as— 


Cierto; ciértaménte, certain ; 
certainly. 


Baatante ; hastanteménte ; 
sufficient, sufficiently. 


When more adverbs than one ending with -mente 
qualify the same verb, the suffix -mente, for the 
purpose of preventing a disagreeable repetition of 
sound, is placed to the last adverb only ; as— 


Mi animo es explicar lisa y My intention is to explain 
Ilunainente, clearly and plainly. 


In all languages there are certain phrases used 
adverbially, the words of which, taken collectively, 
have an idiomatic meaning, but taken separatively 
would make no sense. ‘Thus in English the ad- 
verbial locutions by-and-by, at least, none at all, 
would signify nothing intelligible if taken literally, 
word by word; but as adverbial phrases, they are 
very expressive. It is often thus in Spanish: a 
mere literal translation of the words will do little 
or nothing toward assisting us to comprehend the 
meaning. Such phrases will generally be found 
explained in their adverbial sense in dictionaries. 


Some of the most common are given in the following 


list :— 

A conciéneia, conscientiously. 

A Ja verdad, truly. 

A vista de ojos, evidently, ata 
glance. 

A sabiendas, knowingly. 

Al seguro, securely. 

A buen seguro, certainly, 

Antes con antes, as soa «as 
possible, 

Ahora, ahora, just now. 

A mas correr, wilh the utmost 


speed. 

A mas tardar, after great deleu. 

A la improvista, wnexpectedly. 

A trechos, at intervals. 

A una, together, in company. 

A la continua, continwally. 

A hecho, indiscriminately. 

Al paso que, tn proportion a. 

A pié, on foot. 

A buen hora, early, seasonably. 

A Ja hora, at the nick of time. 

Algun tlempo hace, some time 
since. 

Al revés, wrong side outwards, 

, on the contrary wey, 

A mas no poder, with all one’s 

, might, 

A la sordina, noiselessly, slyly. 

A eacondidas, or & escondidi- 
Nas, secretly, stealthily. 

Al buen punto, pointedly, 
opportunely, 
saltos y corcovos, by fits and 
starts. 

A la corta 6 4 1lo larga, sooner 
or later. 

Al ojo, at sight. 

Al punto, tretant’y, 

A tientas, ina groping manner 

A mas tirar, to the utmost. 


A tuerto 64 derecho, right cr 
wrong, hit or nviss. 


A secas y asin Nover, without 
preparation or advice. 


A wolas, by oneself, in private, 


A buena lnz, carefully, with 
due examination, 


A dos luces, anbiguously. 


A trompa y talega, helter- 
shelter, confusedly. 


Baxo mano, in an uwnderhand 
MEANT. 

Bien como, just as, 

Casi casi, very nearly. 

Cuanto antes, as svon as pos- 
sible. 

Cuanto tienipo, how long. 

Cuando meénos, at least. 

Cuando mucho, at most. 

De contado, readily, unmedi- 
ately. 

De seguro, of course. 
De cuando en cuande, from 
time to time, now and then, 
De improviso, unexpectedly, on 
a sudden. 

De aqui para allf, to and fro, 
here and there, 

De antes, of old, of yore. 

De continuo, continually. 

De intento, purposely. 

De proposito, on purpose. 

De hecho, in fact, actually. 

De noche, by night. 

De dia, by day. 

De salto, sucdden?y. 

De por si, by oneself, apart. 

De silla a silla, fuce to Jace. 

De tropel, in confusion, pell- 
mell. 

Ne lance, cheaply, secondhand. 

De consiguiente, consequently. 

En conciéueia, in good earnest. 

En especial, especially. 

En segnida, afterward. 

En tanto or entre tanto, in the 
mean time, whilst. 

En alguna parte, somewhere. 
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En ninguna parte, nowhere. 

En otra parte, elsewhere. 

En alguna otra parte, some- 
where else. 

En aucune otra parte, nowhere 
e 


e. 

En cualquiera paite, anywhere. 

En adelante, forward, un the 
Suture. 

En )o sucesivo, aflerward, here- 
after. 

El afio que viene, next year. 

En derechura, by the most 
direct way. 

En restinen, in short, breefly. 

Hasta no mas, to the highest 
pitch. 

Hasta que, as far as. 

Hoy dia or hoy en dia, now-a- 


ys. 

Hoy por hoy, this very day 

La semana pasada, last weeh. 

La semana que viene, next 
week. 

Mueho tiempo ha, long time 


ago. 

Mohana 4 la noche, to-morrow 
night. 

No bien, no sooner, scarcely. 

No mucho ha, not long since, 
@ short time «ago. 

Por atras, behind. 
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Poco ha, of late, lately. 

Poco & poco, by degrees, 

Por el tanto, on that ground, 
Sor the reason. 

Por entonces, at that time. 

Por supuesto, of course. 

Por puntos, from dne moment 
to another. 

Por salto, on a sudden. 

Por lo largo, along. 

Por razon, consequently. 

Por fin, finally, 

Por instantes, incessantly. 

Por poco, but little, nearly. 

Por aca 6 por alla, here or 
there. 

Por encima, superficially. 

Pucas veces, seldom. 

Rara vez, not often, seldom, 

Rato ha, short time ago. 

Min suelo, without bounds, to 
eXCeS8. 

Sobre seguro, confidently, se- 
curel uy. 

Sin ton y sin son, without rhyme 
or reason. 

Sobre manera, excessively, 

Sobre ar, separately, selfishly 

Tal vez, perhaps, once at a 
time. 

Una vez, once. 

Ya ha rato, some time ago 


THE PREPOSITION, 
The prepositions are employed in such a variety 


of ways in Spanish and in English, that each one is 
not always to be rendered from one language to the 
other by the same word. Thus, de is not always to 
be translated into English by of, nor of into Spanish 
always by de. The following observations will 
show the manner in which these prepositions are to 
be used :— 


About, when it means through, is rendered by por ; 
when it means on, by sobre; when it means within, 
by en; when it means of, by de; as— 


Ellos estan en el palacio, they 
are about the palace. 

No habla de politica en ptb- 
lico, he does not talk about 
politics in public, 


Ella iha cantando por e} lugar, 
she went singing about the 
village. 

Locke escribio sobre el Chris- 
tianismo, Locke wrote about 
Christianity. 


Above is rendered by sobre ; as— 
The bird flies above the earth. 


Against, meaning in spposition to, or contrary to, 
is rendered by contra ; as— 


El ave vuela sobre ta tierra, 


Ellog pelearon contra los Moji- 
canos, they fought against the 
Mexicanse 
After, meaning later in time, is rendered by 

despues de; when it means according to, by dé or 

segun ; and when it means immediately behind, by 
tras; as— 


Contra la ley, against the law. 


Despues de las seis, after six Segun este modo, after this 
o'clock. manner, 
A la moda francesa, after the Echa la soga tras el caldero, 
French fashion. 6 ae the rope after the 
ucket, 


According to is rendered by seywn, and sometimes 
by para oon; as— 


Para con ét no vale nada, 
according 40 him it 4s worth 
nothing. 


Segun los ordenes de V., «ac- 
cording to the orders of your 
worship. 


Among, when it means of the number of, is rendered 
by enfre or para entre ; when it means in the midst 
of, by en médio de; and when it means in, by en ; 
13— 


Entre los hombres no hay uno, 
ue sea recto, among the men 
there is not one that is upright. 
Para entre amigos los cum- 
plinientos son escusados, 
among friends compliments 
are unnecessary. 


Yo os envio como corderos en 
médio de lobos, J send you 
as lambs among wolves. 

En muchas naciones no habla 
rey semejante & él, among 
many mutions there was nota 
king like him. 


At, when it denotes in or on, is rendered by en; 
when it denotes proximity, precedes the price of 
anything or the time of day, or means in readiness 
for, it is rendered by ad ; as— 


Ellus estan en casa, they are Al puente, at the bridge. 


at home. A la mano, at hand. 
Ellos estan en paz, they areat A seis pesos la fanega, at six 
peace. dollurs a bushel. 


Juan esta en Roma, John is at A las cuatro, at four o'clock. 


Rome. Esta & mi mando, he is at my 
Ellos estan en Ja mar, theyare command, 
at sea, Al trabajo, at worl. 


Before, meaning in the presence of, is rendered by 
ante; meaning in front of, or the opposite of behind, 
by delante de; meaning precedent in rank, or pre- 
vious in time (that is, the opposite of after), by 


antes de; as— 


La causa se llevaré ante los 
neces, the cause will be 
rought before the judges. 

Tba delante de ellos para inon- 
strar e] camino, he went be- 

Jore them to point out the 


way. 
Antes del dia, before day. 


Prostrado en tierra delante del 
arca del Sefior, prostrated on 
the earth before the ark of the 
Lord. 
ntes de los Marqueses van 
los Duques, the Dukes take 
rank before the Marquises. 

Artes de anochecer, vefore 
nightfall. 


Behind is rendered by tras, or detras de; as— 


Tras la puerta, behind the door. 


Detras de ellos, behind them. 


Below is rendered by debajo de; as— 


Debajo del labio, 


Below the lip. 


Between is rendered by entre ; as— 


Discernir entre le bueno y lo 
malo, 


To cliscern between the good and 
the evil. 


By, meaning at or in, is rendered by de; meaning 


future time, when, by para; meaning close to, or 

alongside of, by junto d; and meaning through, by 

por; as— 

Sirvase V. sentarse junto & la 
ventana. please to seat your- 
self by the window. 

Se ha hecho rico por malos 
médios, he has made himself 
rich by wicked means 

Concerning, meaning about or in regard to, is 


rendered by acerca de or tocante d ; as— 


Yo lo necesitaré todo para el 
sibado, I shall need it all by 
Saturday. 

De dia, by day. 

De noche, by night. 


Acerca de lo que hemos hah- Tocante 4 esta pendéncla, oon- 
lado, ‘concerning that which cerning (or touching) this 
we have spolcen. affuir. 


For, meaning during, on account of, for the sake 
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of, or in behalé of, in exchange for, for the purpose 
of getting, as by (per), is rendered by per; and 
when it means fur the use of, or with the intention 


of going to, it is rendered by para ; as— 


4 Puede V. darme un cuarto 
por esta noche ? can you give 
me a room for this night ? 

Piensan que por mucho hablar 
seran oidus, they think that 
for much speaking they will 
be heard. 

Murieron por su patria, they 
died for their country. 

Le daré mi flauta por su violin, 
Twill give him my flute for 
his violin. 


Ir por dinero, to go for money. 
Ella le recibio por esposo, she 
received hum for a husband. 
Para un principiante lo ha 
hecho bien, for a beginner he 
has done it well. 

gCuanta por dia? how much 
fora day? 

Lohe comprado para mi muger, 
I have bought it for my wefe 
Salio pura Espafa, he set out 

for Spain, 
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Sometimes on is rendered by 4; as, & caballo, on 
horseback ; & pié, on foot ; &bordo,on board. Upon, 
after the verbs tv count, rely, etc., is rendered by 
con ; as, conto con la amistad de Diego, I rely upon 
the friendship of James. 

When on in English is used before the days of the 
week or month, it is not rendered in Spanish; thus, 
ella llegé alli el sAbado, she arrived there on Saturday. 

Out of, meaning removed from, beyond and outside 
of, is rendered by fuera de; meaning on account of, 
by por; meaning from, by de; as— 


Fuera de mis alcances, out of Por amistad, out of friendship. 


For is sometimes used in English when it would 
not be in Spanish; thus, I want to alight for a 
moment, necesito bajar wn momentv. Por is some- 
times used in Spanish when it would be redundant in 
English ; as, uno vale por muchos, one is wurth many. 

From, when it means since, or from the time af, 
and of distance from, is generally rendered by desde ; 
in other cases by de; as— 


Hay cincuenta millas derde 
Vera-Cruz & Jalapa, tt us 
fi ty miles from Vera Cruz to 
Julupu. 

sCuando ha vuelto V. del 
campo? when did you return 
from the country ? 

In, meaning in the time of, nithin, and into, is 
rendered by en; when it means through the course 
of or during, by por; and when, after superlatives 
or other adjectives, it means uf, by de; as in these 


examples :— 


Desde la nifiez aprendiste las 
sayiadas letras, from child- 
hood thou hast known the 
Holy Scriptures. 


my power, 

Tengo habas que estan fuera 
de tierra, J huve beans that 
are out of the ground. 


Bebe de un vaso, he drinks out 
of a tumbler. 
Fuera de peligro, out of danger. 


Over is rendered by encima de when it means 
above, and otherwise by svbre ; as— 


Enciina de la ventana, over the 
window. 


Lloré sobre la cludad, he wept 
over the city. 


Through, meaning from one end or side tu another 
or on account of, is rendered by por ; when it means 


by reason of, by de; as— 


Por el temor de la muerte esta- 
ban en servidumbre toda la 
vida, through the fear of death 
they were in bondage all their 
lives. 


ViajO por Espafia, he travelled 
through Spain. 

Elia tiembla de temor, she 
trembles through fear. 


Till is rendered by hasta ; as— 


La oficina esta abierta hasta 
las diez de la noche, 


The office is open till ten o'clock 


at night. 


To, when preceded by from, in such phrases as 


Este barrio es de los mejores 
de la eiudad, this ward ws 
one of the beat in the city. 

En el invierno, an the winter. 


Acre de génio, austere in «dis- 
position. 

En Espafia, in Spatn. 

Por la mafiana, wn the morning. 


Srom bad to worse, from time to time, is rendered by 
en; when it means of, by de; and in other cases 
generally by ad; as— 


De dia en dia, from day today. Un tio de Juan, an uncle to 


Instead of is rendered by por, and by en lugar de 
when it means in the place of ; as— 


Vino él por au padre, He came instéad of his father, 
Arquelas reinaba en Judéaen Archelausywasreigning in Judea 
lugar de Herodes su padre, instead of Herod his father, 

Into, when it comes after the verb enter, and when 
it means inside of, is rendered by «en ; but after all 
‘verbs of motion (to enter excepted) it is rendered 
by 4; as— 


Entremos en este hoaque, 
Eche V. aceite en la lAmpara, 
Vamos al comedor, 


Let us enter into this grove. 

Pour oil into the lamn. 

Let us go into the dintng-room. 

Of is rendered by de; as— 

Un amigo del rey, A friend of the king 

On or upon, meaning along, is rendered by en: 
meaning through, by por ; meaning by, it is rendered 
by de; and meaning in contact with the upper 
surface of anything, by sobre ; as— 

Nada debe afirmarse por una Hay peligro en el camino? és 
mera probabilidad, nothing — there danger on (or wpon) the 
ought toheafirmed upon mere road? 
probability 


Hata sobre ja silla, it is on (or 
upon) the chair. 


El hombre no vive de solo 
pan, man lives not on bread 
alone. 


Un amigo de su patria, a friend 
to his country. 


John. 
Did +] tintero & Marla, he gave 
the inkstand to Mary. 


Towards is rendered by hacia; as— 


Aqui viene hacia nosotros la Here comes towards us the lady 


sehora de la casa, 


of the house. 


Under is rendered by debajo de or bajo; as— 


Debajo del puente, 
Bajo la mesa, 


Under the bridge, 
Under the table. 


Under is rendered by so in the following phrases :— 


So capa de, wider cover of. 
So color de, under colour of. 


So pena de, wader penalty of. 
So pretextode, under pretext of. 


With, when meaning of, or frem, or by, is rendered 
by de ; in most other cases by con ; as— 


Estamos cubiertos de polvo, 
we are covered with dust. 

Nos morimos de frio, we are 
dying of cold, 


Juan le maté de un sablazo, 
John killed him with a sabre- 
sti oke. 

Con permiso del capitan, with 
permission of the captain, 


Within is rendered by dentro de ; as— 
Lo necesitaré dentro de tres / shall weed it within three 


dias, 


lerys. 


Without, meaning destitute of, with exemption 
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from, is rendered by sin ; and when it means outside 
of, or beyond, by fuera de; as— 
Treat me without ceremony. 


Z'o buy without money. 
They cast him out of the city. 


Trateme V. sin ceremdénia, 

Comprar sin dinero, 

Le echaron fuera de la ciudad, 
Sin in Spanish is regarded as a negative preposi- 

tion, and is therefore often followed by a negative 

conjunction; as— 


Sin otro fin ni motivo, Without another end or (nor) 


motive. 

There are other prepositions in Spanish which. as 
they can be rendered in most cases by the corre- 
sponding English preposition, offer no difficulty to 
the learner. Such are— 


Para con, tn respect to. 

Adeints de, Lesules. 

A pesar de, in spite of, not- 
withstanding. 

Cerca de, near to 


Frente a, or en frente de, 
Durante, during. [omposite, 
En arden a, with regard to. 
Junto a, adjoining. 

Por el medio de, across. 

The preposition entre, defucen, when it comes 
before personal pronouns, docs not govern them in 
the objective case in Spanish, but is followed by 
them in the nominative; as, entre tu y yo (and not 
entre ti y mt), between thee and me. 

Prepositions, as in English, are placed before the 
word which they govern. 4S 

Care must be taken to distinguish the use of the 
same word in English, whether employed as a pre- 
position, or an adverb, or conjunction. Thus, in the 
phrases after breakfast, before dinner, the words 
after and before are prepositions, and are to be 
rendered by despues de and dntes de, respectively ; 
while in the phrases after I had departed, before I 
had dined, the words after and before are adverbs, 
and are to be rendered by despues gue and antes que. 

Sequn, when used before a verb in Spanish, is not 
& preposition, but an adverb, meaning according 
as; as— 


Segun creo, according as I be- 


Segun parecid, according as it 
lieve, 


appeared, 
THE CONJUNCTION, 

Conjunctions are simple—that is, such as consist 
of a single word; or conjunctive phrases—such as 
consist of more than one word. They may be di- 
vided according to their meaning into the following 
classes :— 


1. Copulative, which simply unite words or sent- 
ences together; as, y, and; tambien, also, 

2. Disjunctive, which connect words or sentences 
at the same time that they disjoin the sense; as, 
6, or. 

3. Adrersative, which express opposition of mean- 
ing while they connect ; as, mas, but; pero, but ; 
sin embargo, notwithstanding. 

4. Comparative, which serve to compare words or 
prepositions; as, como, as; asi, so ; como si, as if. 
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5. Conditional, which express a cohdition ; as, si, 
if; con tal que, provided that. 

6. Concessire, which serve to express something 
granted; as, aunque, eren if; dado que, granted 


that. 


7. Conclusive, which express a conclusion or in- 
ference ; as, de aqui, hence ; por esto, therefure. 

8. Causal, which express a cause or reason; as, 
porque, because ; pues que, since. 

9. Temporal, which serve to express a relation of 
time; as, Antes que, before ; despues que, after. 

10. Final, which express an end or purpose; as, 
para que, that, in order that ; 4 fin de que, to the 


end that. 


MANNER OF USING CERTAIN CONJUNCTIONS. 

Sino, meaning ut, is used after a negative, unless 
the verb be repeated ; and pevv or mas, also meaning 
but, is used when no negative precedes ; as— 


El reino de Dios no esta en 
palabras, smo en virtnd, 
Ella es hermosa, pero (or mas) 

no es prudente, 


The lingdom of God is not in 
word, but a pomer, 

She is beautiful, but she is not 
prudent 


If after a negative the verb be repeated, pero or 
mas is to be used instead of sino s as— 


Ella no lo dijo a Juan, pero (or 
mas) lo dijo a Pedro, 


She dul not tell it to John, but 
she told rt to Peter, 


Sino, meaning except, is used after an interrogation 
or after a negative; and ménos, also meaning except, 
is used when no interrogative or negative precedes, 
both words being rendered in English by but ; as— 


i Quien lo hizo sino el carpin- 
tero? 

Ninguno hay bueno sino solo 
Dios, 

Vimeron todos ménos e] juez, 


Who did it but the carpenter ? 


There is no one good but God 
lone, 
They all came but the judge. 


The conjunction but is used in English in such a 


variety of meanings that it is necessary, before 
rendering it into Spanish, to find what other word 
or words it really represents, as this latter word or 
phrase is generally that which is used to represent 


it in Spanish ; thus— 


Iam distant from death but 
(only) one step, 
We have but (20 more than) 
tive loaves and two fishes, 
pe arrived but (not till) yester- 
day, 

T cannot but (do less than) go, 

He has but (done no more than) 
gone (i.e, he has but just 
gone), 

But (if tt were not) for me, he 
would perish, 

There is no one of them but 
(who is not) is a general, 

He went no day to the village 
but (that not) he returned 
drunk, 


Un solo paso disto yo de la 
muerte 

No tenemos mas de cinco panes 
y dos peces, 

No llegd hasta ayer. 


Yo no puedo ménos de ir. 
El no ha hecho mas ye irse. 


Si no fuese por mi, Cl pereceric. 


No hay ninguno de ellos que no 
sect general. 

Ningun dia fué al lugar que no 
volvio borracho. 


It will at once be perceived that the irregularity in 
the use of the word dut is chargeable to the English, 


not the Spanish language. 


In the latter but is not 


used with ten different meanings as in English. 
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The conjuretion wnless is to be rendered in 
Spanish by d@ ménos de que, or by the word ‘or words 
which it really represents ; as— 


He will do mOENINE unless you Nada hard, a ménos de que 
speak (may speak) to him, V. le hable, 

Ne one can do these miracles Ninguno puede hacer estos mila- 
unless (if not) God be (should gros, si Dios no estuviere con 
be) with him, el, 

The conjunction except, when it means the same 
as unless, is rendered in Spanish in the same manner ; 
and when it means privation—as, for instance, in 
the sentence “I bought all his books except the 
histories ”’—it is rendered by ménos, less, minus. 

The conjunction whether is to be rendered in 


Spanish by sé or que, and sometimes by the sub- 


junctive of the verb ser ; as— 


I doubt whether (that) thou 
hast any oil, 

IT asked hin whether (i/) his 
mother would come, 

Whether he may have grapes 
or not is nothing to me, 

Whether it rains or whether it 
does not rain, 

Whether or not we may he (let 
us be or not) worthy of such 
an honour, 


The conjunction as is 


Dudo que tengas aceite, 


Le pregunté si su madre ven- 
(ric, 

Que tenga urvas 0 no, nla me 
importa, 

Que llueva o que no Tlueva. 


Seamos 6 20 dignos de tal honra, 


rendered by como when 


used by way of comparison, by asi como when 
followed by 80, by cuando when it means when, and 


after mismo by gue; as— 


John is as* strong as a lion, 

AS modesty attracts, so dis- 
soluteness repels, 

He saw her as (when) he was 
going home, 

It 18 not the same to promise 
as to fulfil, 


Jyan es tan fuerte comoun leon. 

Ast como la modestia atrae, asi 
huye la disolucion. 

La vic cuando vba aw case, 


No es lo mismo prometer que 
cumplir. 


The conjunction neither, followed by nor, is ren- 
dered in Spanish by ni, and zor also by the same 


word ; as— 


Swear not, neither by heaven, 
nor by the earth, nor any 
i Other oath, 


No fureis, ni nor el cielo, ni por 
la tierra, ni por otro jure. 
mento alyuno. 


At the end of a sentence, neither, and also either, 
if preceded by a negative, are rendered by tampoco ; 


as— 


She will not do it, nor he 
either (or neither), 


Ella no quiero hacerlo, ni él 
tampoco, 


The conjunction ezther, followed by o7, is rendered 


in both cases by 6; as— 


Either he is a knave or he isa 
fool, 


O es nicaro é es tonto. 


The conjunction doth, followed by and, is rendered 
by asi or tanto, and the and by como; as— 


Both in time of peace and in 
time of war, 

Both John and James will be 
here, 


Tanto en tiempo de paz, como en 
tiempo de querra. 

Asi Juan como Diego estaran 
agit. 


These examples might be rendered by as rrell as ; 
thus, “in time of peace as well as in time of war,” 
‘John as well as James will be here.” 


* The first as is here an adverb, qualifying the adjective strong. 
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The conjunction Zest, when it means for fear that, 
is rendered by no sea que; when it means in order 
that not, by para que no ; and when it means simply 
that not, by que no; as— 


Tit le acompatiards da su case 
his house directly, lest any al instante, no sea que le su- 
accident may happen to him. ceda algun frecaso, 

Love not sleep, lest want may No ames el sueto, pura que no 
oppress thee, te oprima la undigencie. 

We were careful lest you Crrdabamos de que no se desper- 
should awake. tase V. 


Thou wilt accompany him to 


The conjunction rather, when used in the sense of 
but, is rendered by dntes or dntes bien ; as— 


Yo no le debe nada, antes bien 


I do not owe him anything; 
él me debe algo, 


rather he owes ime something, 


THE INTERJECTION. 

The position of the interjection in a sentence is 
determined by no fixed rules, but is allowed to vary, 
as in English, according as harmony and propriety 
may require. 

The interjection ete, lo, behald, is used with the 
first objective case of the personal pronouns only, 
being joined to them and forming one word; as— 


; Etelos que vienen! lo they 
come | 


1 Eteme ! behold me! 
j Etele! behold him! 
; Etela! behold her / 
The interjection he, see, behold, is prefixed to the 
first objective case of personal pronouns, and pre- 
cedes adverbs, such as aquf, here, alli, there ; as— 


j Hele aqui! here he is! 


j Hela aqui ! here she is! j Helos alli! there they are! 
€ os | ter ets! 


More literally these exclamations might be ren- 
dered, “see him here!” “see her here!” “behold 
them there!” 

When adjectives are employed as interjections, 
they are followed by the preposition de, if a noun 
or pronoun come after; for example :— 


Unlucky me! (or wrfortunate 
that Iam’) 


The interjection ay is followed by de when used 
before a noun or pronoun; as— 


| Desgraciado de mi ! 


} Ay de mi! Alas for me! (or woe to me /) 


IDIOMATIC CONSTRUCTION, 

In Spanish the words forming a sentence are 
usually arranged in the order in which they modify 
each other—first the subject, agent, or nominative, 
then the verb, then the object of the verb, and lastly 
the indirect object—to each being annexed the 
words specially modifying it. But the laws of con- 
struction not being so rigorous and invariable as in 
the English language, the subject frequently follows 
its verb, inversion not being confined to poetry or 
considered peculiar to the interrogative. 


INVERSION. 


Inversion is obligatory in the imperative; as, 
venga V. con Dios, go with God; venga V. ach, 
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gome hither, But this inversion is permissible 
chiefly in the following instances:—(1) At the 
beginning of a negative sentence ; as, no me gusta 
la gran variedad de manjares, a great variety of 
Jood does not please me. (2) In sentences beginning 
with an adverb ; as, aunque esta V. durmiendo, you 
yet. asleep; ya esta muerto, he is already dead. 
(3) In the latter clause of a complex sentence ; as, 
pata ser pobre, es mucho lo que gasta, for a poor 
man, he spends much. 

The article is omitted after a verb of motion, with 
the words casa, misa, paseo, and a few others; as, 
salgo de casa, J come from home ; vamos & misa, let 
ws go to mass, 

Adjectives are generally placed after the sub- 
stantive which they qualify; in some cases their 
meaning varies with their position; while the 
cardinal numbers, words expressing some inherent 
relation of the noun, and a few others generally 
precede it. 

An active verb governs its object with a preposi- 
tion, 1f the object is a rational being; as, amar al 
projimo, to love one’s neighbour ; aborrecer 4 alguno, 
tv hate someone. As an exception to this rule, 
certain verbs admit no preposition; as, tienen 
buenos amigos, they have good friends ; comparo los 
hombres, [ compare men. Inallother instances the 
verb governs its object directly. 

When there is no inversion, the adverb succeeds 
the verb it modifies. When denying or affirming, 
the adverb follows the verb; in compound tenses it 
follows the participle, but never the auxiliary verb: 
as, el nifio ha estudiado siempre su leccion, the boy 
has always learned his task. 

Some deviations from strict grammatical arrange- 
ment are allowable in Spanish, as conducive to 
beauty or energy of expression, which, however, may 
be better acquired from practice and observation 
than from any rules that may be laid down. 


ENGLISH LITERATURE.—XVILI. 
[Continued from p. 259.) 
THE REVOLUTION AND THE AUGUSTAN PERIOD: 
PROSE WRITERS. 
THE central figure in the world of thought and of 
letters in the years which followed the Restoration 
was that of John Locke, who was born in 1632. 
He was educated first at Westminster School, and 
afterwards at Christchurch, Oxford. At Oxford he 
spent many years after he had taken his degree, 
devoting himself mainly to the study of natural 
science, and especially of medicine, in which he 
became very proficient. After the Restoration, 
Locke was frequently employed in the public 
service abroad and at home; and was involved in 


THE NEW POPULAR EDUCATOR. 


the politica! confliots of the time, attaching himself 
to the cause, and following the fortunes of Lord 
Shaftesbury, the able and ambitious leader of the 
Protestant party. After the final fall of Shaftes- 
bury, and the triumph and accession to the throne 
of his enemy, the Duke of York, Locke’s position in 
England became unsafe, and he retired to Holland, 
where he remained as long as James II. occupied 
the throne. In 1688, immediately upon the change 
of government, Locke returned to England. He 
was soon appointed to an important and lucrative 
post in the public service, as a member of the 
Council of Trade, an office which he retained as 
long as his health allowed of his doing so. After 
leaving the public service, he passed the remaining 
years of his lite in the country in learned retire- 
inent. He diedin 1704. 

Locke's “‘ Letters on Toleration” constituted the 
most systematic and philosophical urgument in 
favour of toleration which had as yet appeared. 
His “ Treatise of Civil Government” is an attempt 
to determine the true basis on which civil govern- 
ment rests, and the limits within which it ought to 
be restricted. Very similar in spirit is the “ Essay 
on Education,” which shows much liberality of spirit 
and a strong desire to throw off the narrowness 
which distinguished the system of education pre- 
vailing then even more than it does in the present 
day. The ‘“ Essay on the Reasonableness of Christ- 
ianity” is a calm and serious argument on the 
subject which its title expresses; and it gives a 
greater insight into Locke’s religious views and 
feelings than any other of his works. 

But the work which has secured for Locke his great 


‘and lasting reputation, and given hima place among 


the greatest thinkers, is the essay “Of the Conduct 
of the Understanding.” A critical examination of 
this remarkable book would be out of place here. 

In the domain of mathematics and experimental 
philosophy the genius of Sir Isaac Newton stood 
supreme at the same epoch; nor did he stand by 
any means alone in the cultivation of these branches 
of science. 

Among theologians a high place must be assigned 
to Gilbert Burnet, Bishop of Salisbury. Burnet was 
the religious adviser of the Princess Mary in Holland, 
and came with her to England on the accession of 
herself and her husband to the throne; and was 
soon after raised to the episcopal bench. As a 
theologian he is best known by his “ Exposition of 
the Thirty-nine Articles.” But his most important 
contributions to literature are his two historical 
works—the “History of the Reformation” and 
‘History of his own Times,” both of them works 
of great value, though their historical en 
is greater than their literary merit. 
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One of the mgost eminent and probably the ablest 
theologian of the school which became predominant 
at the Revolution was Isaac Barrow, though he 
himself died too soon to witness that great event. 
Barrow was born in London in 1630, his father being 
a linen-draper in that city. He received his earlier 
education at the Charterhouse, and afterwards was 
entered first at Peterhouse and subsequently at 
Trinity College, Cambridge. Cambridge was thence- 
forth his home for many years, during which time 
his fame as a profound scholar and linguist, as well 
as a man of great scientific genius, especially in the 
departntent of mathematics, became widely known. 
He filled the post of professor of mathematics, and 
as such was the teacher of the great Newton, who 
succeeded him in his professorship. He was sub- 
sequently chosen as Master of Trinity College. His 
sermons will always rank with the writings of 
Hooker and Jeremy Taylor, the great classics of 
the English Church. Barrow died, at a compara- 
tively early age, in 1677. 

Archbishop Tillotson enjoyed during his life a 
fame and estimation as a preacher surpassed by few, 
and was among the most influential churchmen of 
his day; nor has the popularity of his writings 
altogether passed away. He was a man of great 
liberality and tolerance, and was raised to the 
archbishopric of Canterbury by William IIT 

Of a very different school was Robert South. He 
was the son of a London merchant, and was born 
near London in 1633. Having received the rudi- 
ments of learning at Westminster School, he went 
to Oxford, and maintained his connection with that 
university for many years. He adopted the views 
of the courtly and anti-popular party, and took an 
active part in the conflicts of the time. After the 
Restoration he became chaplain to Lord Chancellor 
Clarendon, and, partly through his influence, re- 
ceived several successive preferments in the church 
from the Government of Charles II. The latter 
years of South’s life were spent in retirement, and 
he died in 1716. His fame as a preacher was very 
great, and his sermons may stil] be read with great 
pleasure for the force and beauty of his style. 

The most eminent in literature of the churchmen 
of the next generation was Bishop Berkeley, a man 
equally distinguished for his genius in science and 
philosophy, and for the purity and nobility of his 
life and character. It was not without reason that 
Pope attributed— 


‘To Berkeley every virtue under heaven.”’ 


George Berkeley was born in Ireland, in the county 
of Kilkenny, in 1684. He was educated at Trinity 
College, Dublin, of which college he in due time 
became a Fellow. He then commenced those philo- 
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sophical writings which have secured his lasting 
fame; and upon his removing to London a few years 
later, he was eagerly welcomed by all those most 
eminent in the world of literature and thought. 
The lofty earnestness of his character impressed the 
most frivolous, while its beauty and gentleness con- 
ciliated the most hostile. But Berkeley was not 
one of those who sought to use their popularity to 
secure any personal advantage. Having been pro- 
moted to the deanery of Derry, a lucrative as well 
as dignified post, he resigned this office with all its 
advantages, and abandoned that position in society 
which he was so well qualified to adorn, in obedience 
to the guidance of conscience, and went out to the 
West Indies, to place himself at the head of a 
sort of missionary college, intendecl to facilitate the 
Christiarisation of the natives of North America. 
But the miserable pittance which had been promised 
to Berkeley for the maintenance of his college and 
the support of himself by the Home Government 
not being paid him, the enterprise failed, and he 
was forced toreturn home. He afterwards became 
Bishop of Cloyne, in Ireland. He died in 1753. 
Although it would be a grave omission in these 
sketches of literature if we were to omit so great a 
writer as Berkeley, it would not less be a departure 
from our plan if we were to attempt any analysis 
of his philosophical system, or any criticism of his 
writings. 

Few careers have been more extraordinary in 
their vicissitudes than that of Henry St. John, Lord 
Bolingbroke. Born 1n 1678, the son of a baronet of 
ancient family and competent fortune, though he 
early gave proof of the possession of brilliant 
ability, he was in youth little distinguished except 
for his extravagance and dissipation. But having 
entered Parliament and devoted his great energies 
to politics, he was soon without a rival in eloquence 
and all the brilliant qualities which contribute to 
parliamentary success. He was a leader in that 
remarkable literary circle of which Pope and Swift 
were members. He had early allied himself with 
Harley, afterwards Ear] of Oxford, and they soon 
became the leaders of the extreme Tory party. 
In the administration of Oxford, St. John, who had 
been raised to the peerage as Lord Bolingbroke, 
held the office of Secretary of State, and rs such 
bore the chief share in bringing about tre peace of 
Utrecht. On the death of Queen Anne and the 
accession of George I., Bolingbroke was disgraced 
and impeached, and fled from the storm. That 
he had been guilty of maintaining a treasonable 
correspondence with the exiled Stuart family there 
can be little doubt, and the unpopularity of the 
peace which he had been instrumental in bringing 
about exposed-him to the indignation cf the country. 
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He was condemned in his absence, and passed many 
years abroad, for some time being actually in the 
employment of the Pretender, though he soon 
quarrelled with him, and was ever after loud in his 
condemnation of Jacobites. After some years his 
attainder was reversed, and he was enabled to return 
to England. He strove hard to regain the political 
influence which he had once enjoyed, but in vain ; 
and the closing years of his life were spent in 
retirement. He died in 1751. 

Bolingbroke’s works were numerous. Many of 
them were addressed to merely passing questions, 
and are now of little interest, A very large propor- 
tion consists of attacks more or less direct upon Sir 
Robert Walpole, Bolingbroke’s great rival and enemy. 
Others again, and these were published after the 
death of the author, are attacks upon religion; for 
in matters of religion Bolingbroke was an avowed 
unbeliever. The most permanently interesting of 
his works are those which deal with historical 
questions and political principles, such as his 
‘‘ Letters on the Study and Use of History,” and his 
“Idea of a Patriot King.” 


ADDISON AND THE ESSAYISTS. 


Joseph Addison, the son of the Rev. Launcelot 
Addison, rector of Milston, Wilts, was born in 1672. 
H{e received his earlier education at the Charter- 
house, from which he removed in due course to 
Magdalen College, Oxford. Before his university 
career had finished, Addison had acquired a reputa- 
tion extending beyond the limits of the university, 
as a most finished scholar and a young man of rare 
promise. He was early taken under the patronage 
of the great Lord Chancellor Somers, and thus 
obtained the means necessary to enable him tv 
travel for several years upon the Continent. On the 
death of William III., and the accession of Queen 
Anne, Addison’s friends ceased to be powerful, and 
for some time he felt the change severely; but in 
1704 he was applied to by Godolphin, on behalf of 
the Whig Ministry then in office, to write a poem 
in honour of Marlborough's great campaign in 
Germany, which had culminated in the victory of 
Blenheim. This was Addison's first really important 
literary venture. The moment was very favourable ; 
the party in opposition were making persistent 
efforts to depreciate Marlborough’s achievements ; 
the Ministry were very anxious to meet these efforts 
quickly, and secure popular opinion on their own 
side; and they attached great importance to the 
projected poem. Addison’s work was a complete 
success. Toa modern reader it is almost intolerably 
stilted and unnatural, and in truth deserves what 
was said of it not long afterwards, that it was a 
“gazette in rhyme.” But it suited the somewhat 


THE NEW POPULAR EDUCATOR. 


stiff and formal taste of the day. Jgdeed, the con- 
nections which it contributed to establish were the 
foundation of most of Addison’s subsequent advance- 
ment. Addison’s advancement in the public service 
was steady and rapid. He became first Secretary 
for Ireland. In 1716 he was married to the Dowager 
Countess of Warwick, a union which does not seem 
to have conduced to his domestic happiness, how- 
ever it may have assisted his rise in the public 
service. In 1717 he was advanced to the dignified 
and responsible post of Secretary of State. But 
Addison's diffidence, and even awkwardness of 
manner, making him a very inefficient speaker in 
Parliament, disqualified him in many respects for 
this office; and there can be little doubt that a 
consciousness of his defects must have combined 
with his declining health in inducing him to re- 
linquish office and retire upon a pension, after a short 
period of service. He died soon afterwards, in 1719. 

Amongst Addison's poetical works, we have 
already mentioned the one which was at the time 
the most successful, “The Campaign.” He was, 
besides, theauthor of many short occasional pieces of 
inferior interest. The words written by him for the 
opera of Hosamond are of much the same character 
as other pieces of the same kind, and would scarcely 
have been remembered now had anyone of less 
reputation than Addison been the author. 

In the more formal drama, Addison's two attempts 
are the comedy of Zhe Drummer—a slight picce, 
displaying much of Addison's humour, but scarcely 
to be called a success as a play—and the far more 
ambitious tragedy of Cato. Few plays have ex- 
cited more attention, or have been, in one sense, 
more successful than this celebrated tragedy. But 
the play has really little to recommend it. Dramatic 
action or interest it has none; development of 
character it scarcely attempts; it is a tissue of 
pompous declamation rather than a play. 

It is as a prose writer, and not as a poet, that 
Addison has earned immortality. His longer trea- 
tises—his ‘Travels in Italy,” and his “Essay on 
Medals,” of which the object was to show the im- 
portance of ancient medals, as throwing light upon 
ancient history—give evidence upon every page of 
Addison’s delicate taste, finished scholarship, and 
minute acquaintance with ancient literature; and 
their style is beautifully clear and simple. But 
these works are at the present time almost forgotten. 
Those by which Addison is now known are his 
numerous short essays contributed to the three suc- 
cessive series published under the titles of the 
Tatler, the Spectator, and the Guardian. 

The Tatler was projected and started in 1709 by 
Sir Richard Steele, Addison's colleague in many a 
literary work. . It was published three times a week 
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in the form ofea small sheet. Its success was very 
great, though its fame has been eclipsed by that of 
its more celebrated successor. The Tatler lasted 
for nearly two years, and was then discontinued. 
In 1711 Addison and Steele together started the 
Spectator. This was a bolder speculation than the 
former, being issued every day. It was continued 
till the close of the following year. Its success 
was immediate and unbounded. The Tatler had 
been commenced not less as a vehicle for news—a 
record of all that could interest the town from day 
to day—than for the purpose of serious criticism 
and discussion. The Spectater, on the other hand, 
was from first to last the same in character. The 
daily sheet contained always an essay on some 
subject literary or social, a satire on some popular 
vice or folly, a story, a fable, sometimes even a re- 
ligious meditation. The whole is connected together 
by the slight framework of a group of ideal charac- 
ters, whose impressions and opinions are brought 
before us in successive numbers. The imaginary 
Spectator himself, who provides us with this fare, 
is a man who has seen much of the world, who, now 
living in London, takes his part in all its pleasures 
and pursuits, but who through all remains a silent 
observer. He is at home and at ease only in the 
society of the club, formed by a small circle of 
intimate friends. Among these friends the most 
notable is Sir Roger de Coverley, a beautiful picture 
of an old-fashioned country gentleman. The Spec- 
tator himself, with his bashful silencé, his close 
observation of men and things, and his quiet humour, 
has been thought to be a portrait of Addison himself 
drawn by his own hand. 


ELEMENTARY POLITICS.—IV. 
[Continued from p. 247.) 
FORMS OF GOVERNMENT (continue). 
Or Democracies, or Democratic Republics, there 
have been two great types in history—‘“the primary 
democracy” and “the representative democracy.” 
The first is the democracy of the ancient Greek and 
Roman world, possible only in small simple States 
consisting of a single city with a few square miles 
of territory. In it the sovereign power was in the 
hands of an Assembly in which every citizen had a 
vote. There was a sort of Executive Council, or 
Standing Committee, commonly called by historians 
2. Senate, whose chief duties were to transact the 
minor business of the State, and to prepare motions 
and to put proposed laws into proper form. But 
the laws were voted, at least in principle, by the 
Assembly of the whole body of citizens; though 
sometimes their final form was settled by a special 
committee of “ Lawgivers” (Nomothetae). And, 
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while a good deal of the judicial business was dele- 
gated to judges, or to courts which were virtually 
committees of the Assembly, the principal cases were 
tried, and the most important steps in executive 
government taken, by the Assembly itself. 

It is obvious that this form of democracy implies 
(1) that the citizens all live within easy reach of the 
capital ; (2) that they have plenty of time to devote 
to politics. Both these requirements were fulfilled 
in ancient Greek States, which were very small; 
and very many of the citizens owned slaves, while 
many others lived in part on the revenue of the 
State, which was derived from its lands, or from the 
tribute of conquered countries, and paid to those 
who did political or judicial work, or sometimes 
distributed among the whole civic body. In modern 
times States are large, and most of the citizens have 
to work hard for a living. The only approach to 
the old “ primary democracy ” is in certain cantons 
of Switzerland, which are not sovereign States, 
because Switzerland is a Federation, Thus, in Uri 
and Unterwalden, every year the whole body of 
citizens meets, elects its executive officers, and 
passes new laws. 

Modern democracies generally, therefore, are ree 
presentative—that is to say, the function of legis- 
lation, and the general control of the executive and 
judicial authorities, are exercised by a Legislature 
composed of persons chosen by the inhabitants of 
the several electoral districts for a term of yeurs., 

It is generally understood that these persons, as 
the phrase goes, ‘are representatives and not dele- 
gates ”"—that is to say, that the electors give them 
a wide liberty of decision as to the way they are to 
vote. The text-book theory in the last century 
was that the electors, knowing the needs of their 
various neighbourhoods and the characters of their 
neighbours, sent up a trustworthy neighbour to act 
as their agent. But, except in the United States, 
candidates very often do not belong to the district 
they aspire to represent. And electors would be 
more than human if they trusted their agent so 
completely as not to give him some sort of direc- 
tion as to the line they wish him to take; and 
of course this takes the form of asking him if he 
will support or oppose certain proposed legislation, 
and taking a pledge from him that he will do so. 
Modern democratic government—especially of the 
Parliamentary type—rests on the belief that the 
electors do not leave their representative complete 
freedom, but require him to pledge himself to sup- 
port a certain line of policy. Were they not to do 
‘this, Parliamentary government would be utterly 
unstable. Nobody could predict what groups the 
members would form. Besides, the educational 
value of the suffrage would be lost. In two cases 


808 THE 


in France since 1870, the State was not far from 
a serious crisis because the electors voted (many of 
them) for the leading men in their district irre- 
spective of their political programme. And a large 
number of these men happened to dislike the exist- 
ing Constitution. 

At the same time, a constituency ought to re- 
collect that, except on questions which are vital to 
the existence of a political party, it is well to leave 
the members as free as possible. It is folly to lose a 
good man of real political ability because he will not 
support a proposal which only interests some one 
class. The danger is that by so doing, either a re- 
presentative who disagrees more on the greater 
questions with the majority of the electors may 
be introduced ; or that one may be selected who will 
give pledges freely just because on most of the 
questions he is asked he has no decided views at all. 

The existing French Constitution provides for the 
independence of members by declaring that ‘‘any 
imperative mandate is null and void.” That is to 
say, if the electors give their member a direction— 
either before or after his election—that he is to \ ote 
in a particular way, he must not pay any attention 
to it, but must vote as he thinks right. 

In theory, of course, the member everywhere acts 
in all non-party matters as the member for the whole 
constituency. He presses on Parliament and the 
Ministry of the day the interests and views of his 
special electors, according as the district is agri- 
cultura!, industrial, mining, or whatever it may be. 
But attempts have been made to get rid of the 
inconsistencies caused by the system of local repre- 
sentation, and to secure that the will of the people 
shall be really expressed in the acts of the Legis- 
lature. Members are now elected for very compli- 
cated reasons—personal character, or local influ- 
ence, or sometimes less creditable reasons —as well 
as in order to vote for a certain policy. And 
in many cases personal and minor preferences 
dominate political. It is always a great step to- 
wards success to get a “strong local candidate,” 
however keen the electors may be about political 
issues. For there always are some electors (and it 
is disgraceful there should be) who do not care 
about politics. And it is always possible that— 
especially on some matter which has not been much 
discussed—the majority of members may, after all, 
be found to think differently from the majority of 
the electors. Again, with constituencies of different 
sizes and elections fought on party lines, it is not 
absolutely impossible that most of the very large 

lonstituencies may vote one way and most of the 
smaller ones the other; so that if the smaller ones 
are much the more numerous, a majority of re- 
presentatives may actually represent a minority of 
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electors. Besides, the electors whe vote for the 
unsuccessful candidate have no direct means of 
making their political will felt at all; they try to, 
and fail. 

“ Proportional ” (or “ minority ”) representation is 
a means of escaping from the latter difficulty, and 
an indirect means of securing that legislation shall 
really be in accordance with the popular will. The 
Referendum and Initiative are more direct means 
of securing the latter. Let us deal with them first. 

The “Referendum” exists in Switzerland, both for 
Federal legislation and in most of the cantons. Any 
change in the Constitution, after it is adopted by 
both Houses of the Legislature, must be submitted 
to avote of the whole body of electors. If a 
majority vote “ Yes,” it becomes law, but not other- 
wise. And any law passed by the two Houses must 
be submitted to a popular vote, provided a certain 
proportion of the members of the State (that is, in 
Federal politics, thirty thousand citizens or eight of 
the cantons, or States which together constitute 
the Federation) sign a formal demand, within a 
certain time of its passing, that it shall be so sub- 
mitted. “Referendum” means “that which must 
be referred "—i.e., to the vote of the whole body 
of electors. 

Now nothing could seem fairer than this. Here 
is an opportunity to ascertain what the majority of 
the people really wish. In voting for a representa- 
tive, some vote for him for one reason, some for 
another, most people for several reasons. Nobody 
can say exactly for what reason he is at last 
elected. Very likely some of the laws for which 
he votes have not been thought of at the time of 
his election. But in voting on a referred Bill, here 
is a distinct issue presented to the people: Do you 
agree to this or do you not ? 

Unfortunately, the results are rather disappoint- 
ing. Last year (1891) a return was published of the 
number of times the Referendum had been used. It 
had not, of course, been actually used in more than 
about a fifth of the possible cases; but where it had 
been, the majority of the people had answered 
“No” rather more often than “Yes.” Now, clearly 
this involves a good deal of waste of power. The 
Legislature spends a great deal of time in studying 
a question and doing its best to solve it. Pre- 
sumably the Legislature is the agent of the people 
in this. Then the people come in and upset all the 
work of their own agent. And, unfortunately, the 
majority which upsets the work probably contains 
many more people whodo not understand politics than 
the majority at an ordinary election. Such people very 
often will not vote at an election because the ques- 
tions are complicated and there are many together, 
and they do not care to attempt to give them their 
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attention. Bu& every law proposed is capable of 
having objections of various kinds raised to it. And 
if you tell people who do not know anything about 
a proposal that there are certain advantages and 
certain objections, the probability is that the 
objections (if both sides are forcibly put) will carry 
the day in their minds over the advantages. And 
as there is only one question they do not mind 
attending to it. The first impulse of most people 
on being asked to commit themselves to anything 
that they do not understand much about, is very 
naturally to say “ No.” * 

The “Initiative,” which exists in some of the Swiss 
cantons, and is about to be introduced into the Swiss 
Federal Constitution, is as follows. Suppose a certain 
number of electors wish for legislation on a given 
subject—let us say, a law providing that everyone 
shall receive a pension after a certain age. They 
sign a forma] demand and present it to the Legis- 
lature, which is thereupon bound to do its best to 
satisfy them. In some of the Swiss cantons a new 
Legislature must also be chosen to carry out the 
Referendum. Here, it will be seen, is a modified 
form of the “imperative mandate” deprecated by 
the French Constitution. 

Minority representation would require far more 
elaborate treatment than is possible here. It must 
suffice to say that two forms of it have existed in 
England—the “three-cornered system” applied to 
certain large constituencies from 1865 to 1885, in 
which the constituency returns three members, but 
each elector can only vote for two candidates ; and 
the “cumulative vote,” familiar in School Board 
elections—while a still more elaborate scheme, 
invented by the late Mr. Hare, is called propor- 
tional representation. Under this scheme any 
elector can vote in the first instance for any can- 
didate, whether in his own constituency or not. 
But if the plan stopped here the best-known can- 
didates, such as Mr. Gladstone or Mr. Balfour, 
would be a very long way ahead of the rest, and 
many votes would be simply thrown away in 
swelling their majorities. So it is proposed that a 
certain number of votes—perhaps the whole number 
of registered electors divided by 670, the number 
of members of the House of Commons—should 
entitle a candidate to election. Any votes over 
this number should be transferred from that mem- 


* An approach to the principle of the Referendum, it may be 
noted, exists in English local government. A free library 
supported by the rates cannot be established in any parish 
unless it is voted by the ratepayers. Iu the United States, 
laws passed by a State Legislature sometimes contain a clause 
providing that they shall not come into force unless approved 
of by a popular vote. Some have thought it would be well to 
append such a clause toa Home Rule Bill or to one disestab- 
Ushing the Church of England. 
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ber to some other candidate if the elector had so 
directed. Thus a supporter of the Ministry of the 
day might show on his ballot-paper, which would 
be arranged for the purpose, that he wished to vote, 
for instance, (1) for the Prime Minister; (2) for the 
Chancellor of the Exchequer; (3) for some leader of 
the temperance party ; (4) for some representative of 
labour; (5) for a manufacturer in his neighbour- 
hood. If the first had his full number of votes, 
the elector’s vote would be passed on to the second; 
if the second, on to the third ; and go on. 

The great objection to all these schemes is that 
they are very‘diffioult to work. It is great waste of 
power to have a scheme the purpose of which the 
political party managers on each side will certainly 
do their very best to defeat. That has been the case 
with the first two; probably it would be the case 
with the third. There is another and mote serious 
objection. Democratic government, as at present 
understood (especially the Parliamentary type of it), 
involves party government. That is, there are 
certain great definite issues before the country, and 
representatives take sides on them. But if the two 
latter schemes were applied to Parliamentary elec- 
tions generally, there would probably not be two 
great parties in the Legislature: there would be a 
multitude of little groups, many of them returned 
not because of their views on the great issues, but 
because of their views on secondary issues. A 
House of Commons would contain, besides Liberals 
and Conservatives and Irish Home Rulers, a rather 
large group of members who were first of all 
members for the temperance party, another group 
whose first business it would be to oppose the 
temperance party in the interest of the liquor trade, 
a little group representing the opponents of vacci- 
nation, and perhaps a dozen or more other little 
groups mostly representing different trades and 
professions, who very likely would often be quite 
unpledged on all the great questions. Each side 
would make bids for the support of some of these 
groups by offering to fall in with their views to 
some extent. Nobody could say how long any 
Ministry would have a majority or what chance 
any Bill had of passing. 

‘A body,” says Locke, ‘‘must move whither the 
greater force carries it, which force is the consent 
of the majority.” Where is the “ majority” under 
proportional representation, and why does it con- 
sent? And does it really represent the electorate ? 


THE CASE FOR DEMOCRACY. 

Why should the attempt be made to express the 
popular will at all? It has been said that “the 
voice of the people is the voice of God.” No 
statement can be more absurd. History shows us 
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hundreds of cases—the rise of Christianity is the 
most important—-in which the party eventually 
acknowledged to be in the right has for a long time 
been only a small and persecuted minority. Great 
truths are first seen by such minorities, and it is 
their energy which converts the rest of the world. 
Why should not the decision on the most difficult 
and uncertain of all questions—those of politics and 
social science —be left to a select few of the wisest 
and best men, armed with force, if need be, to 
compel the unwise to obey them ? 

Or it may be said, again, as it was said by the 
great Greek thinker, Socrates :—“ Politics is the only 
business which people think can be undertaken 
without apprenticeship. A shoemaker does not 
begin to make shoes until he has learnt something 
about his business. Yet anybody thinks he can 
give his opinion on the affairs of State, and many 
people seem to think they are quite competent to 
conduct them as well as the Government.” 

This last way of putting the objection to popular 
government overlooks the fact that the actual work 
of administration in a modern State is really carried 
on by skilled and trained persons, ‘The voters know 
very little; the politicians who make speeches and 
become their representatives necessarily pick up 
some knowledge: it is the ablest, on the whole, of 
these politicians who conduct the Government— 
that is, decide broadly what measures shall be 
taken and what laws passed. But the actual work 
of carrying out their orders is in the hands of 
trained and skilled persons—the permanent Civil 
Service. And the “members of the Government,” 
in all important questions, consult the heads of the 
departments of that service and consider their 
advice. A new Postmaster-General, for instance, 
would usually be quite “at sea,” had he not per- 
manent officials to teach him the business of the 
Post Office. If he wants to introduce a reform— 
the Parcel Post, for instance—he sets these officials 
to work toestimate the cost and draw out a scheme. 
Then he considers their scheme and their opinions. 
In planning or deciding on ascheme, he is somewhat 
in the position of the capitalist-employer, or entrc- 
preneur, of whom we spoke in the Political Economy 
lessons, To go back to the shoemaking illustration: 
the voters are the customers, the Executive Govern- 
ment is the firm that takes the order, and the Civil 
Service is the journeymen who carry it out. And 
the voters—who pay taxes—are entitled to say what 
sort of shoes they like and whether their shoes pinch 
or not. 

In a Greek State—such as Athens in Socrates’ 
time—there was practically no Civil Service. Every 
citizen was supposed to have a claim to hold some 
sort of office at some time or other; and—to give 
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everybody a chance—the less imporéant work was 
usually performed by committees, places in which 
were actually assigned by lot. 

But still it may be asked, Why should the right 
of voting be so widely extended? Why should 
every adult male, or almost every one, have a vote? 
In some of the United States the Constitution says 
that ‘‘all men are equal.” But this is obviously 
false, if it means they are all equally wise. It 
appears to have meant originally, “all men are 
capable of reasoning, and the differences in their 
abilities are due to differences of opportunity and 
information rather than of power.” This was a 
theory of certain Greek philosophers, the Stoics, and 
is adopted by Cicero. But it does not seem to be 
true either. In some modern Constitutions the 
maxim seems to have been intended to mean, As the 
State is a combination of persons to protect their 
lives, liberty, and property, everybody ought to have 
an equal claim to this protection, and an equal power 
of enforcing it by his vote. But how if he is not 
wise enough to judge rightly? Would he not be 
better off if some wiser person judged for him? 

Again, democracies have often been charged with 
fickleness. The larger they are, however, the less 
fickle they are. We can see by watching successive 
elections in an English constituency that compara- 
tively only a small number of persons really change 
their minds between one election and the last. 
Indeed, one of the greatest of recent English 
writers on political theory —the late Sir Henry 
Maine—condemned democracy on the ground that, 
in fact, the mass of the people are indolent and 
apathetic. They can only (he said) be induced to 
take an interest in politics at all—first, by stirring 
up party passions; secondly, by offering them sub- 
stantial benefits if they vote for certain people. 
Both parties, in fact, bid for their support. 

Now, to some extent, thisis true. It is not clear 
that a democracy can be worked without party 
passions: the ancient Roman Republic fell partly 
because the mass of the people got heartily tired of 
party warfare, and the advent of an emperor, who 
settled most of the questions they had been fighting 
about and governed them better than they had 
ever been governed before, left them nothing to 
discuss. Again, the enormous difficulty of demo- 
cratic government is the sacrifice of time and 
labour it demands from the voters. To secure its 
efficiency, one must not merely vote for good men, 
but see that the men brought forward are good men 
—that is, go tothe meetings of the local branch of 
one’s party and see that competent officials are 
elected to manage its business, But very few voters 
can do that; and it is found that in the United 
States corrupt party leaders can easily “pack” these 
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“ primary ” mgetings with their followers, who will 
of course carry out their plans. ‘Then, when evena 
bad candidate is put forward, party loyalty often 
causes many good people to vote for him. The city 
of Philadelphia and many other American cities have 
been misgoverned scandalously for years together, 
because a corrupt set of people “controlled the party 
machine” and the really worthy men who belonged 
to their party felt that the principles of the party 
were so important, that they could put up with bad 
local officials for their sake—though as these officials 
took good care to hide their misdeeds except from 
very careful eyes, their average supporters had not 
the slightest notion how very bad they were. 

Still, we have to remember—First, the voters 
pay taxes. We may regard them as clubbing to- 
gether to pay the expenses of the Government; only 
as some individuals would evade payment of a 
voluntary subscription, the Government settles how 
the expenses shall be met, and compels each mem- 
ber to pay his appointed share. Now, each member 
ought in fairness to be free to criticise the arrange- 
ment and the way his money is spent. He can 
only give force to his criticism by his vote. Other- 
wise it is mere idle words. There should be no 
taxation without representation. 

Again, truth inacomplicated subject like politics 
is best got by full and free discussion. But what 
is the use of a discussion which need have no 
practical effect? People who have votes are 
worth convincing. People who have ‘not, probably 
have other more pressing things to do than to 
listen to discussions about measures with which 
they have no concern but to obeythem. The wider 
the suffrage, the more discussion ; the better, on the 
whole, are the newspapers; the more careful is 
the study of political proposals; the greater, too, is 
the number of busy minds at work finding solutions; 
the more likelihood there is that men will realise 
their duty to the State. And besides, how are the 
wisest and best to be selected? The mind of a 
“ body politic ” is not all concentrated, as the human 
mind may be said to be concentrated over the brain 
and nerves ; it is spread through the population, and 
the wider the suffrage, the more political interest, 
and the more discussion the more likely it is to 
“come out.” Moreover, what security have we 
that the wisest and best will remain wise and good 
when placed where they have great opportunities 
for enriching themselves and oppressing others, 
unless they are looked after by those others ? 

In short, the real value of democracy is its 
educational and moral value. Every voter may feel, 
if he chooses, that he has some part in controlling 
the destinies of a great nation, and in getting right 
done by the Government according to the best of 
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hislights. And the faet is that the issues are not so 
very obscure in the end. As it is absolutely neces- 
sary to convince the voters, a great deal of the 
best intellect in the country is devoted to con- 
vincing them. This is good both for the indi- 
vidual voters and the country, because the truth 
is brought out and the issues simplified. It is 
not the most ignorant who rule. It is the ablest 
among the voters who are convinced, and who 
convince others by their arguments or their personal 
influence, If you give the most ignorant a chance 
of ruling you, it becomes absolutely necessary to 
remove their ignorance, And so we find that, in 
England, improved elementary education and in- 
creased freedom of the press have followed exten- 
sion of the franchise. 

After all, moreover, the voter is really concerned 
more with issues than with persons; and he can do 
his duty and help society best by voting according 
to his conscience, and—last not least—by taking as 
active an interest in the local affairs of his party as 
time or opportunity admits, In politics, the fatal 
error is indifference, 


COMPOSITE STATES.—FEDERAL REPUBLICS— 
EMPIRES, 

We have. previously said a little about Federa- 
tions: the one great Federation of antiquity, the 
Achawan League, and the three Federations which 
stand out most clearly in modern history—the Swiss 
Confederation, the United States, and the short- 
lived Confederate States of North America—all are 
Republics. The Dominion of Canada is a Federa- 
tion, constituted, not by voluntary union of separate 
states, like the others, but by an Act of the British 
Parliament, and subject to the British Crown, We 
have now to consider two other composite states. 
One may be classed as a monarchica] Federation, 
the other a very anomalous case which is perhaps 
in process of becoming a Federation: the German 
and Austrian Empires. 

The word “Emperor” is derived from a Latin 
word meaning ‘“ Commander-in-chief.”. The rulers 
whom we call Roman Emperors derived the greater 
part of their power from the fact that they were 
commanders-in-chief of an army, most of it recruited 
from countries outside Italy, and therefore capable 
of being used, if necessary, against any rebellion 
there. But this side of the Roman Imperial rule 
was carefully kept out of sight under the earlier 
Roman Empire. The forms of the old Republican 
Constitution were most strictly observed; the 
Emperor in Rome was not even called Emperor, but 
“ Chief Citizen”: he was in theory a chief magis- 
trate elected for life, and with power to nominate 
his successor; and it was only as the powers of 
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the Senate, the Popular Assembly, and the City 
Communities died down and were forgotten, that 
the despotic and military side of his rule was allowed 
to appear, at any rate in Italy. Even then its military 
origin was explained away by rather fanciful legal 
theories. Later on, this Empire was first divided 
between several rulers who were responsible to the 
Emperor, and then separated into an Eastern and 
a Western Empire, whose capitals were respectively 
Constantinople and Rome. The Eastern Empire 
lasted on till the Turks took Constantinople in 1458 ; 
the Western Empire was overthrown in 476 A.D., 
though nominally the Eastern Emperor became 
supreme over it. These Empires together had taken 
up the whole of the civilised world; and with the 
growth of Christianity the theory grew up that men 
ought to be united into one body—ruled over in 
spiritual matters by the Pope, in secular matters 
by a single ruler like the old Roman Emperor—both 
these rulers holding their power directly from God. 
Now Charles the Great (or Charlemagne), King of 
the Franks, the greatest of the monarchies which 
had risen through the barbarian invasions of 
the old Roman Empire, had protected the Papal 
dominions against the Lombards, and Leo III. 
therefore determined to crown him Emperor (in 
A.D. 800), and so transfer the seat of. government 
again from Constantinople to Rome. The Eastern 
Empire still lasted on, but Charles the Great was 
head of the “ Holy Roman Empire,” which claimed 
to extend and to exercise dominion over the whole 
of Western Europe, or rather over the heads of the 
various States into which it was divided. This 
dominion was never ‘complete, and in practice 
eventually became confined to Germany. The Ger- 
man King came to be elected by various German 
sovereign princes, who therefore were called 
“ Electors,” and was also, when crowned at Rome, 
Emperor of the “Holy Roman Empire.” Attempts 
were occasionally made by the Emperors to cen- 
tralise the Government and extend their own powers. 
But—(1) these all failed; (2) the Imperial dignity at 
last became the special possession of the Habsburg 
family, who also ruled Austria, together with 
Hungary and various parts of Hastern Europe. 
Napoleon, in 1806, formally abolished the “ Holy 
Roman Empire,” making the then Emperor “ Em- 
peror of Austria.” But, partly from imitation of 
the ancient Roman Emperors, partly to mark him- 
self as the successor of Charles the Great, and 
partly, no doubt, because he intended that France 
should be the ruling State in Europe, he took the 
title of Emperor of the French in 1804. His empire, 
abolished in 1814, was finally crushed after Water- 
loo, and revived for nineteen years (1851-1870) by 
Napoleon III. 
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COMPARATIVE ANATOMY.—XIV. 
(Continued from p. 251.] 
VERTEBRATA (continued). 
MAMMALIA (continued). 

The Teeth.—¥or variety and beauty, the teeth 
excel every other part of the mammalian body. 
They are confined to the jaws, and arranged in an 
uninterrupted series. Each jaw is hollowed out 
into a number of pits, or alveoli, in which the teeth 
are lodged, connected to the bone through the 
intervention of a membrane called the periosteum, 
which lines the tooth socket. Each tooth is com- 
posed of dentine, or ivory (Fig. 41, III. and IV., 4, 4), 
which forms a greater part of its substance. The 
projecting part, or crown, is covered with a very hard 
material called enamel (Fig. 41, III. and IV., 1, 1); 
and the root with a material which is named cement 
(Fig. 41, II. and IV., 3, 3). The enamel, when ex- 
amined under the microscope, appears like a number 
of six-sided prisms closely pressed against each 
other, and directed perpendicularly towards the sur- 
face of the tooth (Fig.41, V.). The dentine is com- 
posed of delicate branching tubes, which run from 
the central cavity (Fig. 41, III. and IV,, 4, 4) towards 
the surface of the tooth. In the whale the teeth 
are represented by large flexible plates in the upper 
jaw, called whalebone (Fig. 41, VI. and VII.). In 
man, and the higher apes, monkeys, etc., there are 
in each half of each jaw two front teeth chisel- 
shaped, named incisors, or cutting teeth (Fig. 41, II., 
1); a more pointed one called the canine, or dog- 
tooth, for biting, holding, and tearing (Fig. 41, IL, 
2); two somewhat flattened at the top, with single 
fangs, called false, or pre-, molars (Fig. 41, I1., 3); 
and three situated behind all the rest, the true 
molars or grinders (Fig. 41, II., 4). To express the 
number of teeth in a simple manner, the following 
kind of table is used by naturalists, and called a 
dental formula :— 

t. a2. ae p.m, 22; m, 2. 
22 11 2°2 8°8 

The incisor teeth are very small in the insectivora, 
strong and large in the herbivoraand rodents. The 
canines are large in the carnivorous and some other 
animals. Fig. 41 (VIII, [X., X., and XI.) shows ex- 
amples of the teeth in the carnivorous, insectivorous, 
herbivorous, and frugivorous animals. The nar- 
whal has only two teeth. The elephant has six— 
viz.. an entire molar on each side of both jaws, 
together with two tusks of the upper jaw. In 
rodents the teeth vary from 12 to 28. Inruminants, 
apes of the Old World, and commonly throughout 
the mammalia, there are 32, the typical number, 
however, being 44. The cachelot (spermaceti 
whale) has more than 60 (which are confined to the 
lower jaw); and the dolphin 100 to 200 or more. 
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Animals amg said to be monophyodonts that 
develop a single set of teeth, and diphyodonts 
that generate two sets of teeth. To the first 
belong the monotremata (ornithorynchus and 
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the gullet by the successive action of the muscular 
fibres of which the tube is mainly composed. This 
act is beyond the control of the will. In many of 
the mammalia-the stomach is a simple membranous 





Fig. 41.— Masmaria.—I. Hair aND Hair FOouuiccte (MAGNIFIED) IT. 
1V. TRANSVERSE SECTION OF A HumMAN MOLAR Tootu. 


Human Mowar Tootn. 


LAND WHALE, WITH THE WHALEBONE PREbENT. 
TEETH OF AN INBECTIVOROUS ANIMAL, 


VIT. THE WHALERBONE. 
X. TEETH oF AN HERBIVOROUb ANIMAL, 


HW. Verticat Srcrioxn oF A 


Human TEETH. 
V. SURFACE OF THE ENAMEL, WITH 
EXTREMITIES OF THE ENAMEL FIBRES (MAGNIFIED LARGELY, AFTER KOLLIKER). VI. OssEoUs HEAD OF THE GREEN- 


VIII. Teery or a Carnivorous Anima. IX. 
XI. TeetTH oF A FRUGIVOROUS ANIMAL, 


Refs. 


to Nos. in Figs.—I. 1, shaft; 2, root; 8, bulb; 4, epidermis of the hair; 5, inner root sheath ; 6, outer root sheath ; 7, 
structureless menibrane of the hair follicle; 8, transverse and longitudinal fibrous layers of the same; 9, papilla of the 
huir follicle ; 10, excretory ducts of two sebaceous glands ; 11, cutis; 12, mucous and, 18, horny layer of the epidermis— 


the latter entering a certain way into the follicle; 14, end of the inner root sheath. 
III. and IV. 1, 1, enamel; 2, 2, pulp cavities ; 8, 8, cement; 4, 4, 


eye-tooth ; 8, sinall or pre- molars ; 4, large molar. 
dentine, 


echidna), edentata* (sloths, etc.), and cetacea 
(whales); to the second all the rest, except the 
marsupials, which the researches of Professor 
Flower have shown to belong to an intermediate 
type, shedding only one tooth (Fig. 42, XIV., 2, 2). 

Alimentary Canal.— The mouth is separated 
from the upper part of the gullet by a pendulous 
musculo-membranous fold called the soft palate. 
This prevents the food, during the act of swallow- 
ing, from entering the back part of the nose. The 
upper part of the gullet is called the pharynx. It 
is a muscular bag common to both the food and air 
passages. The opening into the windpipe is pro- 
tected by a movable leaf-like lid of cartilage, 
which effectually closes it during the passage of the 
food into the gullet. The food is propelled along 


* Edentata (e and dens), without teeth. In many of the 
species the teeth are entirely absent ; in others only partially so. 


II. 1, incisive teeth; 2, canine or 


bag, stretched transversely across the upper part of 
the abdominal cavity, and curved somewhat upon 
itself. The upper curve is smaller than the lower. 
The point where the food enters is called the 
cesophageal opening, and that where it leaves the 
stomach the pyloric (from the Greek, signifying a 
gate-keeper), because it is constricted by an aggrega- 
tion of the muscular fibres: of the stomach into a 
circular ring, which effectually guards the aperture 
until the food is sufficiently digested to permit of its 
passage into the intestine. In ruminants the 
stomach is much more complicated, being divided 
into a number of compartments (Fig. 41, XII. and 
XIII). The first stomach is called the paunch (4), 
the second the king’s hood, or honey-combed 
stomach (3), from being arranged in folds or cells 
similar to a honeycomb; the third, the manyplies 
(2), from its inner surface being increased by a 
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number of longitudinal folds; the fourth, the rennet 
(5), named from its property of curdling milk. The 
ruminant swallows its herbaceous food partially 
masticated. It descends into the first stomach, or 
paunch, which corresponds to the crop of birds. 
When at leisure, the animal regurgitates the food 
to the mouth. A part is passed into the second 
stomach, and there formed into a smooth moistened 
mass, and then projected into the mouth, where it 
is now properly masticated, and again swallowed. 
This time the morsel passes into the third stomach, 
and, spreading over its longitudinal folds, is pre- 
pared for admission into the fourth or true digestive 
stomach, and thence into the small intestine. In 
the camel and dromedary the walls of the first and 
second stomachs are excavated into deep cells, 
wherein water may be retained in considerable 
quantities. On this account these animals are able 
to go many days without a fresh supply of water, 
even during long journeys across the hot sandy 
desert. The intestines (like those of man) consist 
of two portions, of which the first is named the 
small, and the second the large intestine. The 
point of separation between them is indicated by 
a valve formed by the mucous lining of the bowel, 
and in some animals by a cecum, to which is at- 
tached a tail-like process termed the vermiform ap- 
pendix, The relative length of the intestines varies. 
In the carnivora it is from five to fifteen times the 
length of the body ; in insectivora, from three to six 
times ; cheiroptera, two to seven ; ungulata, fifteen 
to thirty ; in the quadrumana, about three to eight 
times. The division into large and small intestine 
prevails with few exceptions throughout the 
mammalia, The membrane lining the small in- 
testine is elevated into valvular folds, for the 
purpose of increasing the surface over which the 
digestive material has to pass; there are also em- 
bedded in it small glandular organs and villi, The 
former secrete a fluid which aids the digestive pro- 
cess, and the latter take into the system, as white 
blood, food already sufficiently prepared. The large 
intestine is sacculated. It commences by a blind 
extremity called the cecum, at the termination of 
which the small intestines open, The cecum is not 
always present, as in the insect-eaters, bats, 
edentata, and certain of the cetacea; and in other 
mammals it is variable in length. It is short in the 


carnivora, yet absent in bears and weasels, In the 
ruminants it is large and capacious. The appendix 


exists in man, apes, and gibbons, and also in the 
marsupial wombat, but in no other animal. Inthe 
monotremata (ornithorhynchus) the intestinal canal 
terminates io a cloaca, as in birds. 

The position of the heart is usually in the median 
line of the chest, lying between the lungs. In man 


THE NEW POPULAR EDUCATOR. 


and the higher apes it has an incligation towards 
the left side. 

Nervous System.—As will be anticipated, the brain 
is found larger and more complicated in these 
animals than in the preceding classes. The con- 
volutions of the brain are more numerous, and 
increase in complexity, as we ascend towards the 
higher mammalia, according with the increased 
intelligence which these animals manifest. 

The Skeleton, in many respects, presents a close 
resemblance to that of man. It undergoes, how- 
ever, many modifications. The skull and face ure 
formed by a series of bones immovably bound 
together, and so arranged as to present several com- 
plete and incomplete cavities for the lodgment of 
the delicate organs concerned in the manifest- 
ation of the senses. Thus we have one cavity, of 
variable size, for the brain; another one for the 
nose ; and one oneach side of the face for the eyes. 
The mouth is situated at the base, in the interval 
between the upper and lower jaws, The size of the 
face becomes larger, and the cranium smaller, as 
we recede from man. The jaws are always articu- 
lated to the squamosal bone of the skull, without 
the intervention of a quadrate bone, as in the pre- 
ceding classes, 

Some of the mammalia (ruminants) have horns 
connected with the frontal bones, In deer the 
horns are called antlers, and are replaced an- 
nually. The horns of the rhinoceros are mere 
appendages of theskin. In the goat, ox, and sheep, 
the horns are hollow, and based upon an osseous 
process, which is hollowed out into cells. These 
communicate with certain cavities in the frontal 
bone, called sinuses. Such horns grow by layers, 
analogous to ordinary nail, and are never shed. 
With the exception of camels and musk deer, all 
the ruminants are provided with horns. 

The vertebral column is made up of five segments. 
These are respectively named cervical, dorsal, lum- 
bar, sacral, and caudal, according to their position. 
The cervical are in all but a very few cases seven in 
number (Fig.42, XV., 12). The dorsal (13) vary from 
eleven to twenty, and give attachment to a corre- 
sponding number of ribs, Thus, in man there are 
twelve dorsal vertebre, and as many ribs. The 
horse has eighteen, and the elephant twenty pairs 
of ribs, The sacral vertebre are three or more, and 
are fused together, forming a wedge-shaped bone, 
called the sacrum (15), The tail (caudal) vertebre 
(16) are represented in man by four small segments. 
In other mammals there may be as many as fifty. In 
certain rats they are entirely absent. The weight of 
the head is supported by a strong elastic ligament, 
vulgarly termed packwax, which extends between 
the back part of the skull and the neck vertebra. 
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Every mammal is provided with four limbs, except 
the whale tribe, and these have only the two thoracic 
or anterior limbs. The limbs present many peculiar 
modifications, according to the habits and 
sphere of the animal. Thus, the thoracic 
limbs of the bat act as wings ; those of the 
whale as oars ; in quadrapeds, as legs; anc 
in some, as the cat tribe, also as instru- 
ments of offence. In monkeysthey are in- 
discriminately used as hands and feet; 
while in man the hand and arm are em- 
blematical of his skill and prowess—by 
them he is enabled to accomplish the vari- 
ous duties which tho exigencies of life 
entail upon him. 

The bones of the extremities are: first, a 
broad and expanded bone, called the blade. 
bone (Fig. 42, XV.. 1) in the thoracic, and 
the innominate bone in the pelvic extremity. 
The blade-bone may or may not have a 
clavicle or collar-bone attached to it. 

The arm and thigh bones are single, and 
called respectively the humerus (2) and 
femur (7). The fore-arm and leg have 
each two bones, viz., radius and ulna (3), 
and tibia and fibula (8), The bones of the 
hand and foot are very variable (5, 6, 10, 
11). Man’has five digits ; the bat also five, 
but the thumb is small; while the other 
digits are very long and connected together 
by a fold of skin derived from the sides of 
the body, and continued along the whole 
length of the hind legs. The horse has 
only one perfect toe, and two imperfect 
ones; the end of the perfect toe is en- 
closed in a mass of horny matter, called 
a hoof. The toes of the carnivora are armed with 
claws; and many, as the well-known cat, have 
their feet padded with an elastic cushion, to enable 
them to tread noiselessly, and thus take their prey 
umawares. The ruminants have a cloven_ hoof, 
having two toes on each foot. Besides these there 
are a variety of modifications. Some animals walk 
on the sole of the foot, ns man, bears, and badgers, 
and are called plantigrades. Others walk on the 
extremities of their toes, as the horse, and many of 
the carnivora; these are called digitigrades. The 
seal tribe, which have both fore and hind feet 
expanded into broad webbed paddles for swimming, 
has been called pinnigrade. 


MAMMALIA—CLASSIFICATION. 

A very generally adopted classification is that by 
Professor Huxley, founded upon the ingenious one of 
the celebrated French anatomist, De Blainville, who 
divided them into three primary groups, according to 


Oi, 


4 





318 


the characters of their reproductive organs, especi- 
ally the reproductive organs of the female—viz., the 
Ornithodelphia, Didelphia, and the Monodelphia. 


\ 
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Vig. 42.--MAMMALIA —XIT. & XIII. Stostacn, axp SrcTion oF STOMACH, 
oF SHFEP (AFTER a eee XIV. Snowixo DENTITION OF 
A MARSUPIAL (AFTER FLOWER) XV. 


Refs. to Nos. in Figs.—XIT. and XIII. 1, 1, guilet; 2, 2, third stomach ; 
3, 38, second stomach; 4, 4, paunch; 5, fourth stomach, 6, 6, pylorus 
and intestine; 7, resophageal 
2, 2, deciduous teeth. XV 
3, ulna or cubitus; 4, carpus; 6, metacarpus; 6, phalanges; 7, 
femur ; 8, tibia; 9, tarsus; 10, metatarsus ; 11, phalanges; 12, cervi- 
cal vertebre ; 18, dorsal ditto; 14, lumbar ditto; 15, sacrum or 
sacral ditto; 16, caudal or ox-tail ditto ; 17, 1{bs. 


SKELETON OF A CAMEL. 


roove, XIV. 1, 1, permanent, and 
. 1, blade-bone or scapula; 2, lhumerus ; 


1. The Ornithodelphia (ips, a bird ; BeAgus, @ 
womb) comprises those two remarkable genera of 
mammals, the Ornithorhynchus and Echidna, which 
constitute the order Monotremata.* 

2. The Didelphia (81, two ; 8ergus, womb) contains 
only a single order, the Marsupials. 

3. The Monodelphia (udvos, single ; Beads, womb) 
comprises all the orders of Mammalia with a single 
uterus, or womb, in which the young are developed 
and nourished by means of a placenta, which, 
closely attached to the uterine walls, enables the 
maternal blood to pass to the offspring, and the 
waste products, which result from the rapidly de- 
veloping tissues, to be removed away from it. They 
may be arranged thus :— 

1. The Primates, containing two sub-orders. 
(a) Anthropoidea, man, apes, and monkeys. (5) 
Lemurovidea, or jemurs, 


* Mévos, single; rpqua from ritpaive, J plerce; having only 
one openiug for the urinary, genital, and intestinal canals, 
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2. Cheiroptera.—Bats. 

3. Insectivora.—The so-called flying lemurs (galeo- 
pithecus) ; the hedgehogs, shrews, and moles belong 
to this order. 

4. Rodentia-—Rats, hares, squirrels, etc. 

5. Carnivora.—This order contains all the cats, 
hyenas, civets, dogs, bears, weasels, racoons, and 
seals, 

6. Ungulata.—This order is divisible into two 
well-marked sub-orders, which pass into one 
another. (a) The Perissodactyla (horses, rhino- 
ceroses, tapirs, palewotheria, machrauchenie), with 
the third digit of each foot symmetrical in itself, 
etc. (6) The Artiodactyla (hippopotamuses, pigs, 
anoplotheria, ruminants). With these may be placed 
the elephant and the hyrax. 

7. Cetacea.—In this order the whalebone whales, 
the dolphins, and the extinct zeuglodonts, are 
comprised. 

Two orders of monodelphous Mammalia remain— 
the Sirenia and the Edentata. 

The existing Sirenia are the estuarine, or littoral, 
dugongs and manatees. The sloths, the extinct 
megatherium, and its allies the ant-eaters, the 
pangolins, and the armadilloes belong to the order 
of Edentata. 


ENGLISH LITERATURE.—XVIII. 
(Continued from p. 807.) 
SWIFT. 
JONATHAN SWIFT was of English descent; but his 
father having held an office in Dublin, the son was 
born in that city, a posthumous child, in 1667. His 
childhood was passed amid poverty, privation, and 
embarrassment. His education he received first at 
a grammar school at Kilkenny, and subsequently at 
Trinity College, Dublin. Here he not only failed to 
distinguish himself by his diligence or attainments, 
but seems to have left a very unfavourable impression 
of his abilities. Indeed, Swift’s genius was very 
slow in showing itself: he was as remarkable an 
example of late mental development as his friend 
and fellow-worker, Pope, was of intellectual pre- 
cocity. Swift was distantly connected by family 
with Sir William Temple; and not long after taking 
his degree he entered the service of that statesman, 
then living in luxurious and lettered ease at his 
country seat in Surrey. Swift’s employment in 
Temple’s service was an ambiguous one, something 
between secretary, literary assistant, and humble 
hanger-on ; and it may easily be conceived how 
acutely painful such a position must have been to 
Swift’s proud, sensitive, and not very generous 
nature. There was everything, in fact, in Swift’s 
early life and training to embitter such a disposi- 
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tion as his. And the facts of his Ifistory go far to 
explain how one capable of the depth of tenderness 
and affection which Swift could show, could yet 
have entertained that hatred and contempt for 
mankind which render his satire not severe merely, 
but positively savage and ferocious. 

It was while in Temple’s service that Swift first 
met Esther Johnson—then a very young girl, passing 
as the daughter of Temple’s steward, though pro- 
bably, in reality, a natural daughter of the old man 
himself. She was the Stella whose name must 
always remain associated with Swift's, and whose 
sad story is one of the most touching in the whole 
history of literature. An attachment seems early 
to have sprung up between her and Swift: on her 
side it ripened into an absolute and life-long devo- 
tion; on his side there was, as his Journal to Stella 
shows, an affection, a tenderness of the rarest kind; 
though with that strange, unaccountable cruelty 
which was a part of his nature, he broke her heart 
through doubt, delay, and uncertainty, and married 
her only on her deathbed. 

After the death of Sir William Temple, in 1699, 
it fell to the lot of Swift to collect and edit the works 
of his patron; and this appears to have been Swift's 
first public appearance in the paths of literature. 
He soon afterwards went to Ireland in the capacity, 
in the first instance, of chaplain to the then Lord 
Deputy, and was in time appointed to the living of 
Laracor in the county of Meath. ‘This was now his 
home for some years ; but his visits to London were 
frequent, where his great powers gradually became 
known, and his society proportionately cultivated 
among the wits and literary men of the metropolis. 

His connection with Temple had naturally intro- 
duced him into political life as a Whig; but Swift's 
political principles were probably never very rigid, 
and before very long he took service under the Tory 
banner, and at once became the most powerful 
literary champion of the party of Harley and 
Bolingbroke. 

It was during these constant visits to London 
that Swift’s touching Journal to Stella was written, 
she remaining at that time near his home in Ireland. 
It was also during one of these visits that he became 
acquainted with the second victim of his affections, 
Esther Vanhomrigh, the daughter of a wealthy 
London merchant, who, under the poetical name of 
Vanessa given her by Swift, has become scarcely 
less famous than the unhappy Stella. Being left, 
by her father’s death, with a competent independ- 
ence, she also followed Swift to Ireland. Driven 
at last to desperation by doubt and jealousy, &he 
sought to learn the truth about her rival, Stella 
(who was then, in truth, in her last illness, and 
whom Swift about the same time married), with a 
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directness high excited his.anger, and alienated 
him from her for ever. She died soon after, evid- 
ently under the influence of disappointed and 
wounded affection. 

In 1713 Swift had been appointed to the Deanery 
of St. Patrick’s Cathedral, Dublin ; the 
character of his writings, and the per- 
sonal enmity which his satire had in 
some instances excited, being an ob- 
stacle to that higher promotion to an 
English bishopric which he so ardently 
desired and so confidently expected. 
During his residence in Dublin as dean, 
Swift showed his great powers as a 
satirist and party-leader in their most 
conspicuous light, and became almost in 
a moment the idol of the [rish nation. 
It had been determined by the Govern- 
ment to introduce a large quantity of a 
new copper coinage into Ireland; and an 
Englich manufacturer, named Wood, had 
obtained the contract for the production 
of the new coin. Wood's halfpence 
were from the first regarded as a wrong 
and a fraud. But Swift took up the 
quarrel, and wrote his famous series of 
letters known as ‘“Drapier’s Letters,” 
from thew having been published under 
the signature of “M. B. Drapier” The 
skill with which these letters were 
framed was consummate, and their effect 
extraordinary. The people of Dublin, 
indeed of all Ireland, were excited to 
frenzy; the coinage had to be with- 
drawn; and though Swift was well 
known to be the author of the letters, 
the Government did not dare to attack him, and 
proceedings which had been commenced against 
the printer were discreetly abandoned. Thus did 
Swift “his wronged country’s copper chains un- 
bind.” 

But Swift’s heart was never in Ireland. He was 
never an Irishman in real sympathy, and never loved 
to be thought one in any sense at al]. London was 
the place to which his thoughts and wishes really 
turned ; there he reigned supreme. He was courted 
by all the leading political men on both sides, and 


might have sold his services to either almost at his’ 


own price. Insociety his bitter and brilliant speech, 
and the dread of his powerful and somewhat un- 
scrupulous pen, secured him that power which 
probably he valued more than affection. In the 
literary world he could have no rivals, except Pope 
and Addison. And Addison and Swift, though on 
opposite sides in politics, always treated one another 
at least with respect, a respect which Swift showed 


for few; and with Pope Swift lived on terms of 
close intimacy and genuine friendship. 

Swift probably not only suffered throughout much 
of his life, but had even been conscious of a tendency 
to mental disorder; a tendency which may very 
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probably be the true key to much of what is most 
strange and most painful in his very painful career. 
He had foretold in bitterness of spirit that he would 
“die at top first.” And so it was. Disease of the 
brain began to show itself in him in about 1741, 
and for the last four years of his life he was reduced 
to a state of absolute idiotcy, in which he died in 
1745. He was buried in St. Patrick’s Cathedral. 
By a strange freak of feeling, showing alike what 
the end he anticipated was, and how oddly that 
anticipation worked upon his mind, he left the bulk 
of his fortune to found an asylum for the insane in 
the city of Dublin, which still exists there under the 
name of Swift's Hospital. 

To examine Swift’s works with anything like the 
completeness which they deserve would demand far 
more space than we can possibly give to them in 
these lessons. His poems are numerous, chiefly 
mere jeux d’esprit—occasional verses on the most 
trivial subjects. It is impossible that such a man 
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as Swift can write anything that shall not have 
merit of a certain kind; but these are rather the 
works of a wit than of a poet. 

Upon political and party questions Swift was a 
most powerful and not very scrupulous pamphleteer ; 
though it must be admitted, that after he had once 
chosen the Tory side he remained faithful to that 
party. The most important of his controversial 
writings of this class is the celebrated pamphlet on 
‘The Conduct of the Allies,” published in 1712, a 
work which contributed largely to the fall of the 
Whig party, the abandonment of the Whig policy, 
and the triumph of Harley and Bolingbroke. 

Others, again, of Swift's works seem to be almost 
purposeless, to be written in the very wantonness of 
satire, merely because it was a pleasure to “laugh 
and shake in Rabelais’ easy chair,” because he loved 
to show us the world turned upside down, to startle 
us with paradox, to shock our sensibilities, to bring 
all that is most venerable into contact with the most 
centemptible associations. Of this class are his 
“Argument against Abolishing Christianity,” his 
‘‘ Modest Proposal to the Public,” and his “ Directions 
to Servants.” 

But there are three in particular of Swift's works 
upon which his fame with posterity mainly rests: 
‘‘The Battle of the Books,” “The Tale of a Tub,” 
both published in 1704; and “ Gulliver's Travels,” 
published in 1726. 

The “Battle of the Books” is one of the many 
valuable pieces which we owe to the great dis- 
cussion then at its height—of which the celebrated 
Boyle and Bentley controversy was an episode—as 
to the relative metits of the ancients and the 
moderns in the field of literature. 

The “Tale of a Tub” is one of the most extra- 
ordinary satires ever written. Its object is to 
ridicule extremes in religion, and exalt what in 
Swift’s view was the happy medium of the High 
Church Anglican party. But few can, we think, 
read the “ Tale of a Tub” without feeling that from 
the audacious levity with which the whole subject 
is handled, the coarse ridicule which is thrown over 
everything, the effect of this great work is not less 
hostile to religion itself than to the follies or 
eccentricities of any particular sect. 

The most popular, however, and deservedly so, 
of Swift's works is ‘The Travels of Gulliver.” 1t 
is one of the most comprehensive of satires. Swift, 
though one of the most original of thinkers, never 
hesitated to borrow from his predecessors, to several 
of whom he is largely indebted. But his chief master 
in satire was Rabelais, from whom he has derived 
not only much of his manner and style, but even 
many of his minutest details. “ Gulliver,” however, 
is wider on the whole in its scope than the great 
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romance of Rabelais: it is less a satjre upon parti- 
cular classes, and more a satire upon human nature. 
The form which Swift chooses for his satire is one 
which had been adopted by others before, and 
has been since—that of imaginary travels through 
strange regions. 


POPE AND THE CONTEMPORARY POETS. 


Alexander Pope was born in London in 1688. 
His father was a linendraper in the same city, but 
before his son was of an age to be influenced by the 
scenes around him, he had amassed a competent 
fortune, and, leaving London, settled in a country 
house in the neighbourhood of Windsor. The 
religion in which he was born—for his family were 
Roman Catholics--would alone have excluded Pope 
from the educational establishments at which most 
of his compeers in literature received their early 
training ; and, in addition, the extreme delicacy of 
his health-—for his frame was small and deformed, 
and his constitution weakly—prevented his being 
at any time sent from home for very long for the 
purpose of education. He was, however, carefully 
taught, especially by a priest in Hampshire, under 
whose care he was for some time. 

Pope's poetical faculty showed itself at an un- 
usually carly age, even from his very childhood. 
“T lisped in numbers, for the numbers ‘came,” he 
himself tells. The ode on “ Solitude” was written 
when its author was a boy of twelve; the “ Pastorals” 
only two years later; and these were followed in 
rapid and unbroken succession by other works of 
greater or Jess importance. His poetical reputation 
was completely established by his ‘Essay on Criti- 
cism,” published in 1711]. 

About this same period Pope began to be much 
in London, and to cultivate the society of the leading 
men of letters, frequenting for this purpose the 
coffee-houses at which the wits were wont to meet; 
and by the impression which his great powers thus 
made on those best able to estimate them, scarcely 
less than by his published works, he gradually 
attained the extraordinary and commanding’ posi- 
tion in the world of letters which he held until his 
death. His society was cultivated and his friendship 
sought by all who pretended to literary power 
themselves, or had judgment enough to appreciate it 
in another. Bolingbroke, the brilliant and versatile 
statesman and daring free-thinker, and Warburton. 
the learned and ingenious divine, were equally his 
friends. He was the chief and centre of a literary 
clique of which Swift, Atterbury, Gay, and a number 
of others whose names are scarcely less known, were 
among the members. 

In 1717, his father’s death having left him with a 
considerable inheritance, which, added to the profits 
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of his own woxks, was amply sufficient to maintain 
him in ease and comfort, he removed to Twickenham, 
to the villa which his name rendered famous, 
Here he was able to indulge to the full his somewhat 
artificial tastes in gardening and decoration, and to 
enjoy at will the society of his many friends. 

The diligence of Pope as a writer was very great ; 
indeed, when we remember the extreme delicacy of 
his health (for his delicacy lasted all through life), 
it becomes amazing. The first part of ‘“ Windsor 
Forest,” a descriptive poem in which Pope dwells 
with affectionate recollection upon the scenes amid 
which his childhood was passed, and the “ Temple 
of Fame,” a modernised imitation of Chaucer’s 
“House of Fame,” were undoubtedly very early 
works. So was, probably, the “ Elegy to the Memory 
of an Unfortunate Lady.” These productions were 
soon followed by the “ Rape of the Lock,” the second 
part of “ Windsor Forest,” and the beautiful “ Epistle 
of Eloisa to Abelard.” Immediately afterwards Pope 
undertook the great task of translating Homer into 
English verse, and at intervals from 1715 to 1720 
the translation of the “Iliad” appeared. The 
“ Odyssey,” so much of it at least as is the work of 
Pope, very soon followed. His next important work 
was the “ Dunciad,” which in its first form appeared 
in 1728. For some years after this time Pope’s 
poetical Bowers were devoted chiefly to a class of 
essays in verse, sometimes purely didactic, some- 
times mainly satirical; the ‘“‘ Essay on Man” being 
of the former class, the “ Mora] Essays” of the 
latter. The last of his great poetical works, the 
‘‘Dunciad.” in its second and much altcred form, 
appeared in 1742. Nor is this by any means acom- 
plete enumeration of Pope's poetical works. We 
have made no mention of a large number of short 
but by no means unimportant pieces ; nor, with the 
exception of Homer, have we spoken of his numerous 
translations from the classical writers, or of his 
adaptations of the older English poets. And his 
poems are not his only works: he wrote much in 
prose, especially in the series of papers written by 
him in conjunction with Swift and Atterbury, and 
published under the name of Martinus Scriblerus. 
His correspondence was very voluminous, and has 
been published, 

Pope died, in 1744, at the villa at Twickenham in 
which he had resided for so many years. 

The first class of Pope's works which we shall 
consider, though by no means the earliest in point 
of time, are his moral or didactic poems; and of 
these the most important is the famous “ Essay on 
Man.” The “Essay on Man,” comprised in four 
epistles addressed to Bolingbroke, was, as its author 
tells us, intended as an introduction to some pieces 
on “ Life and Manners” which he intended to write, 
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and of which the “Moral Essays” doubtless form a 
part. “I thought it more satisfactory to begin with 
considering man in the abstract, his nature and his 
state : since, to prove any moral duty, or enforce 
apy moral precept, or to examine the perfection 
or imperfection of any creature whatsoever, it is 
necessary first to know what condition and relation 
it is placed in, and what is the proper end and 
purpose of its being.” Accordingly, in the four 
epistles which make up the essay, Pope considers 
first “ The nature and state of man with respect to 
the universe”; secondly, “The nature and state of 
man with respect to himself as an individual” ; 
thirdly, ‘The nature and state of man with respect 
to society”; and fourthly, “The nature and state 
of man with respect to happiness.” Under these 
various heads the poet seeks to expose and reprove 
the error of those who complain of the condition of 
man in the world, and find fault with the dealings 
of Providence, by pointing out that we see only a 
portion of those dealings, and are therefore notin a 
position to judge of them ; and by the aid of such 
reflections as these he seeks to promote contentment 
and resignation, and lay the basis of a system of 
moral duty. It must be admitted, however, that 
as a philosophical treatise the ‘Essay on Man” is 
eminently unsatisfactory. It is neither original nor 
profound in thought; and it is very far from dis- 
posing of the difficulties and mysteries upon which 
it touches. But in language and style the essay is 
throughout perfect; and the admirable truth of its 
observations of human nature, and the marvellous 
beauty and eloquence of its illustrations of its 
qualities, render it a very great poem. 

To the same class of writings in many respects as 
the “Essay on Man” belong those which we have 
next to consider—the “ Moral Essays.” But these 
are not, like the “Essay on Man,” philosophical 
treatises attempting to solve the great enigmas of 
the universe. They deal with human nature in 
detail—the diversities and eccentricities of charac- 
ter. They contain the most brilliant and life-like 
pictures of individual character, and show Pope's 
powers of satire in their highest perfection. The 
first epistic is on the “Knowledge and Character of 
Men.” In it, after speaking at length of the incon- 
sistencies and seeming incomprehensibility of men's 
characters and conduct, he develops his favourite 
theory, that there is a key to be found to every char- 
acter in the ruling passion; and he concludes with 
some most striking examples, both humorous and 
pathetic, of the “ruling passion strong in death.” 
The second epistle, “On the Characters of Women,” 
is equally brilliant. The third and fourth epistles, 
on the “Use of Riches,” afford Pope an admirable 
opportunity for the use of his varied powers. 
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The most important work of pure satire which 
Pope produced is the “ Dunciad,” a sort of mock- 
heroic poem in which the glory and triumph of 
Dulness, the election of the King of the Dunces, 
and the solemnities on the occasion are related with 
the utmost seriousness, and with extreme humour, 
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sometimes mixed with a good deal of coarseness both 
of idea and expression. The plan of the poem was, 
no doubt, in part suggested by Dryden’s satire of 
“ MacFlecknoe,” though the two works have very 
little in common. The first book of the “ Dunciad ” 
opens with an excellent description of the Empire 
of Dulness, and then goes on to relate the election 
of a successor to the throne of Dulness, in place of 
Eusden, the City poet, lately deceased. In the first 
edition of the “ Dunciad” Pope assigned the bad 
eminence to Theobald, a man who unquestionably 
merited the title of dull, and who had been one of 
the many antagonists of Pope, and his rival as an 
editor of Shakespeare. In the second version of 
the poem the whole drift of the satire is changed, 
and in place of Theobald we find as King of the 
Dunces Colley Cibber, a writer of plays very popular 
in their day, and who, with all his faults, certainly 
by no means deserved to be called dull. 

In the second book, which is the most ingenious, 
the most humorous, and the most severe of the 
whole satire, the poet, in imitation of the games in 
which the ancient epic poets took so much pleasure, 
gives an inimitable description of the contests and 
trials of skill held in honour of the election of the 
monarch. In the third and fourth books we have 


THE NEW POPULAR EDUCATOR. 


an account of various scenes at the Cqnrt of Dulness; 
and a wonderful picture in mock-heroic strains of 
the gradual extinction of Sense, Wit, and Learning, 
and of the power of Dulness enveloping the whole 
world. This satire gave Pope an opportunity of 
doing two things—first, of entering his genuine 
protest against and thoroughly exposing the bad 
taste, useless learning, and misapplied ingenuity 
which he saw around ; and, secondly, of taking a 
signal revenge upon all those in the world of letters 
from whose attacks, provoked or unprovoked, he 
had suffered. Not one of them escapes; not one of 
them but is exhibited in a light equally ludicrous 
and contemptible. 

Inits bright and sparkling humour, the most akin 
to the satires among Pope’s poems 1s the delightful 
‘Rape of the Lock” ; indeed, in one sense, it might 
be called a satire The occasion of the piece was 
the adventure of a young nobleman who presumed 
furtively to cut a lock of hair from the head of 
a fair lady. The incident led to an estrangement 
between the two families, and Pope is said to have 
written his poem with the benevolent intention of 
biinging about a reconciliation, an object in which 
he succeeded 

It has already been said that Pope, like all the 
poets of the same school, is, for one so great as he 
was, deficient in the power of depicting -passion or 
moving our sympathies. The two most important 
poems, in which the interest is mainly founded upon 
the pathetic, are the “Elegy on the Death of an 
Unfortunate Lady,” and the “ Epistle of Eloisa to 
Abelard.” The first of these is full of beauty and 
tenderness. But it discloses too little of the melan- 
choly story to which it refers, and is too studied 
and regular to appeal very strongly to the feelings 
of the reader. The “Epistle of Eloisa to Abelard” 
is of far higher power. 

The poets of Queen Anne’s day, as thev were 
deficient in power over the emotions, were no less 
wanting in genuine appreciation of external nature. 
They are at home only in the city, in the club, among 
men and women living in a highly artificial state of 
culture. And this characteristic is very apparent 
in Pope's country poems, such as the “ Pastorals” 
and “Windsor Forest.” No one can fail to admire 
them for the beauty of their diction and versification. 
Their ideas, too, are always appropriate. But they 
are unreal. They have nothing of the open air 
about them, none of the true breath of the green 
field and the wood. 

There remains one great work of Pope which we 
cannot leave unnoticed—his translation of Homer. 
Of all the poet's works this was the one from which 
he derived incomparably the largest pecuniary 
profit ; and it probably contributed more than any 
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other to establ@h his fame. Nor is this remarkable 
Pope translated the “Tliad” and one-half of the 
«(Odyssey ”; and his translation is undoubtedly a 
great poem. The actual sense of the onginal 1s 
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favourite with the great, but never received any 
public advancement; and “died unpensioned with 
a hundred friends,” having for many years lived as 
a kind of favoured pensioner in the household of 
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throughout preserved with substantial accuracy ; 
and the language and versification are faultless 
And in Pope's days, while men’s taste in poetry 
was what 1t then was, no one looked for anything 
more; a version which reproduced the old Greek 
bard more faithfully would not have been admired 
orappreciated But, in truth, no great poet was ever 
so 11l qualified to translate Homer as Pope, just as no 
generation of Englishmen were ever so ill qualified 
fairly to estimate a translation of Homer as the 
generation among whom Pope lived The finish, 
the antithetical neatness of Pope’s diction, the even 
monotony of his verse, with its uniform rhyming 
couplets, are the very opposite of Homer’s charac- 
teristics. The result is that, as was said by a 
contemporary critic, though the poem is a great 
poem, “it 1s not Homer.” In tone, spirnt, and 
character it is wholly unlike the original. 

John Gay was one of the most eminent of the 
minor poets in the society which surrounded Pope 
and Swift. Witty, genial, kindly, and affectionate, 
he was not only popular with the public, but singu- 
larly beloved by his friends. He received more 
than one fortune, but always lost them; made much 
money by his works, but never kept it; was a 
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the Duke and Duchess of Queensberry. His most 
important works are a series of pastorals published 
under the name of ‘The Shepherd’s Week”; his 
Fables , “Trivia,” a burlesque or satire upon London 
hife, and above all, the Beggar's Opera. This last 
was the most successful piece that had ever been 
acted It became the rage in a moment, is said 
to have for some time driven Italan opera from 
the stage, and 1s by no means forgotten yet. An 
accomplished critic has truly said of Gay that in 
his ballads “there is a peculiar, hinted, pathetic 
sweetness and melody It charms and melts you 
It is indefinable, but 1t exists; and 1s the pro- 
perty of John Gay's and Oliver Goldsmith's best 
verse, as fiagrance 18 of a violet, or freshness of 
a rose” 

A very different career was that of Matthew Prior 
He was of very humble origin, being the son of a 
vintner in Whitehall; and we find him in his after- 
days of prosperity and distinction often reproached 
with his ignoble birth. His first literary effort was 
“The Town and Country Mouse”—of which he 
wrote the greater part—a burlesque poem intended 
to ridicule Dryden’s “ Hind and the Panther.” This 
brought him to the knowledge of influential men, 
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and was the source of his advancement in life. He 
became secretary to the embassy at the Hague, and 
ultimately rose to the important post of British 
Ambassador in Paris for King William III. and 
Queen Anne. Prior’s poems are for the most part 
short lyrical pieces on occasional subjects. They 
are little read now; but they are light, easy, and 
graceful, showing much knowledge of men and 
much humour, though not without the taint of 
coarseness. 

There are very few poets whose reputation has so 
clearly illustrated the fluctuations in popular taste 
from age to age as that of Edward Young. He was 
born in 1681 and died in 1765, thus surviving for 
some years most of those of whom we have to speak 
in this lesson. And indeed, except in the artificial 
character of his poems, he has not very much in 
common with the school of Pope. Young was a 
clergyman, though he scems to have taken orders 
rather in disappointment at his want of success in 
other employments than from any great devotion 
to the sacred calling. Inthe Church, too, he seems 
ever to have indulged hopes of success and advance- 
ment which were never realised. He became a 
soured, disappointed, and discontented man, un- 
happy in himself, and not very amiable or attractive 
to those about him. His great work—thic only one 
which is now much remembered—is the “ Night 
Thoughts,” a series of nine meditations on subjects 
whose solemn character is suited to the night, to 
which they are assigned. In these somewhat 
gloomy meditations we may well suppose that 
Young sought relief from his own vexation and 
bitterness. 

There are but a few more among the poets of this 
age who ought not to pass wholly unnoticed, though 
we can do little more than mention their names. 
Thomas Parnell was another of Pope's literary friends 
and followers. He was an Irishman by birth and 
education, and held a living in that country. The 
work by which he is best known is his poetical tale 
of “The Hermit.” Sir Samuel Garth was a physician 
of eminence. He is known by his poem, “ ‘The 
Dispensary,” a fairly successful example of that 
easiest’ of all forms of literature, the burlesque. 
Sir Richard Blackmore was likewise a physician 
in extensive practice. His works are enormously 
voluminous; epic after epic flowed from his pen, 
few of which were read at the time, and none of 
them now. He is remembered chiefly by Pope’s 
satiric attacks upon him in the “Dunciad.” The 
same may be said of Ambrose Philips, a writer of 
pastorals and other shorter pieces. His reputation 
was great during his life. His very name would 
probably hardly be remembered now, had not Pope 
given him immortality. 
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LOGIC.—V: 


[Continued from p. 281.] 
FALLACIES (continued). 


WE now come to the consideration of material 
or non-logical fallacies, as they are sometimes 
called. 

The first of these is termed Jgnoratio Hlenchi, 
because in it, instead of proving the contradictory 
of the proposition advanced by your opponent 
(which, in order to refute him successfully, you are 
bound to do, and which Aristotle calls Elenchuws), 
jou prove some other proposition which, by more or 
less resembling it, is likely to be mistaken for it. 
In doing this, some one or more of the rules given 
by Logic for proving the contradictory of a given 
proposition will be violated. 

This is a fallacy which is very common in ar- 
gument or controversy ; and the particular manner 
in which the conclusion is irrelevant—i.c., fails to 
answer the purposc it is supposed to answer—varies 
with each particular case. Sometimes a particular 
will be proved when a universal is required ; some- 
times one with terms which are not the same in 
sense as those in the conclusion really given to be 
established. Suppose we are secking to prove that 
a certain man was virtucus in his life and character 
(which makes it necessary to show that on the 
whole ail his acts and deeds were virtuous), but we 
claim to have proved all that is required, when we 
show satisfactorily that come of his acts were of 
this character, leaving out of sight altogether many 
others of a very different aspect. This is an in- 
stance of Jgnoratio Llenchi. So also if, when we 
ought to show a thing is just, instead of that we 
show that it is inexpedient, or rice versa ; or, if the 
right of private judgment in matters of religion be 
maintained, we imagine this disproved by the 
statement, however true, that it is impossible for 
everyone to be right in his judgment, which in 
reality was never denied by our opponent. An 
instance of the employment of this fallacy through 
the instrumentality of an ambiguous term is often 
afforded by those who, in theological controversy, 
establish certain conclusions in reference to “faith,” 
used in one sense, and then use these conclusions 
to meet arguments in which the word is used in a 
different sense. 

This is really the fallacy involved in the error of 
shifting ground, as well as in that of combating 
both the premises of an opponent alternately, instead 
of dealing with one only at a time, and having done 
with it before proceeding to another. 

Persons often seem to think that it is quite suf- 
ficient to show that there exist grave objections 
against the adoption of a particular plan in order 
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to force others @o reject it. This is in reality the 
fallacy of Zgnoratio Elexchi ; it is proving that there 
are weighty objections against a particular course, 
when what is required to be proved is that there 
are more weighty and insuperable objections against 
its adoption than against its rejection. 

It should be borne in mind that those who employ 
this fallacy very frequently suppress the conclusion 
they are really proving, in order that it may thus 
escape notice that they are not really proving the 
one required ; and, as Archbishop Whately remarks, 
this is, “ perhaps, the most common form of that 
confusion of thought to which those are liable who 
have been irregularly and unskilfully educated— 
who have collected perhapsa considerable amount 
of knowledge, without arrangement, and without 
cultivation of logical habits. Most of the erroneous 
views in morals, and in other subjects, which pre- 
vail among such persons, may be exhibited in the 
form of fallacies of irrelevant conclusion: ¢4., the 
question ‘whether it be allowable for a Christian 
to fight in defending himself from oppression and 
outrage,” and, ‘whether a Christian magistrate 
may employ physical coercion, and inflict secular 
punishment on evil-doers,—these are perpetually 
confounded with the questions ‘ whether Christians 
are allowed to fight as such—zi.e., to fight for their 
religion agfinst those who corrupt or reject the 
faith’; and ‘whether a Christian magistrate may 
employ coercion on behalf of Christianity, and 
inflict punishment on heretics as evil-doers, ’” 

The fallacy called Petitio Principii (begging the 
question) is used whenever that is assumed as 
granted which ought to have been proved. This is 
the account ordinarily given, although Archbishop 
Whately confines the name to those cases in which 
one of the premises is plainly the same as the con- 
clusion, or is proved from it, or is such as the person 
to whom the argument is addressed would not know 
or admit, except as an argument from the con- 
clusion: e¢.., where one argues in favour of the 
authenticity of a history from its recording 
certain facts which rest themselves for their 
reality merely on the evidence of the same history. 

The form in which this fallacy most commonly 
occurs is in that which has been called “ arguing in 
a circle”—a species of argument in which the 
ultimate conclusion is proved by a train of reasoning, 
which has one of its premises the same as this con- 
clusion: eg., ‘Some mathematicians,” according 
to Whately, “attempt to prove that every particle 
of matter gravitates equally. ‘Why?’ ‘ Because 
those bodies which contain more particles ever 
gravitate more strongly, i.¢., are heavier.’ ‘But (it 
may be urged) those which are heaviest are not 
always most bulky.’ ‘No, but still they contain 
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more particles, though more closely condensed.’ 
‘How do you know that?’ ‘Because they are 
heavier.’ ‘How does that prove it?’ ‘Because all 
particles of matter gravitating equally, that mass 
which is specifically the heavier must needs have 
the more of them in the same space.’” 

It should be observed that the longer the chain of 
reasoning—zi.e., the wider the circle—the more likely 
it is that the fallacy will escape observation. 

The fallacy of “non causa pro causé” (literally, 
“taking as the cause that which is not such”) is 
divided into two kinds, called respectively “a non 
vera pro vera.” and “a non tali pro tali,” which in 
reality are—the former. arguing from a false premise 
as if it were true (/.e, having, in logical language, 
the expressed premise false), and the latter arguing 
from a case not parallel or similar, as if it were (i.6., 
having the suppressed premise false). In the one 
case there is no connection at al] between the effect 
and the cause to which it is attributed; in the 
other, if there is any such connection at all, it is an 
insufficient one. 

Instances of the fallacy of “ non causa 9'0 causa” 
are very common, especially among the uneducated 
and vulgar, who are very liable to suppose, from 
seeing two events often or even sometimes conjoined, 
that there subsists some necessary connection 
between them, that the one must be the cause of 
the other. Most instances of popular superstition 
may, accordingly, be referred to this source. In 
this way it used to be generally thought that the 
appearance of a comet portended some great national 
calamity, merely because it so happened that on 
several occasions when comets were visible great 
disasters occurred in some portion of the world. 
Not that this erroneous mode of reasoning is one 
from which the educated and scientific can be 
supposed free. Most writers upon political economy 
in the last century (until Adam Smith) thought 
that money, in place of being merely a sign, was 
the cause of wealth in a country, and hence tried 
to restrict its flowing out in the natural course of 
trade; and no error is more common in politics 
than to attribute the state of trade to the political 
character of the Ministry without making any 
attempt to show the connection. An instance 
not uncommonly given of “anon tali pro tali” is 
this: “What intoxicates should be forbidden ; 
wine intoxicates; therefore wine should be for- 
bidden”: here the minor premise only being true 
of wine taken in excess, is in the conclusion treated 
as if it were true of wine taken in any quantity. 
This might also be exhibited as a fallacy “a dicto 
secundum quid ad dictum simpliciter.” 

We have thus given a brief and incomplete out- 
line of the kinds of fallacies most usually met with 
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in argument with others, or most liable to de- 
ceive us in solitary reasoning; and we shall now 
illustrate the remarks made by some examples of 
the most celebrated fallacies on which the ancient 
logicians used to exercise their ingenuity. 

Perhaps the most celebrated of all is that of 
“ Achilles and the Tortoise.” It runs thus :—“ Sup- 
pose Achilles to run ten times faster than the 
tortoise; and while he remains in his place let the 
tortoise start and run through a certain portion (say 
a tenth) of the entire space to be traversed. Let 
Achilles then start to overtake the tortoise; he can 
never overtake it; for, while he runs through the 
tenth part of the course by which the tortoise had 
the start of him, the tortoise will have run further 
through a tenth of a space equivalent to that—z.e., 
through y4,th part of the whole—and when Achilles 
has got through ¢his, the tortoise will have got on 
in advance through jth part of this, 7.e., through 
sooth part of the whole, and so on for ever; so that 
Aohilles will never be able to overtake the tortoise, 
though he runs ten times as fast.” The solution 
of this fallacy by Diogenes (Solritur ambulando)— 
i.¢., that it is false—is hardly a satisfactory logical 
mode of escaping from the difficulty. No one ever 
doubted that. Nor is it much more satisfactory to 
allow, as Archbishop Whately does, that it cannot 
possibly be exhibited in a syllogistic form at all, 
which would virtually be a surrender of the pro- 
position that the syllogism is a test by which we 
can always distinguish between sound and unsound 
reasoning. Mansel’s is the best solution, which 
classes the fallacy asa material one. Let the whole 
space to be traversed be represented by A, and then 
the syllogism representing the reasoning will be 
this: “ Any space equal to y5+ +35 + roam etc., is 
infinite (being the sum of an infinite series). The 
space to be passed before Achilles overtakes the 
tortoise is equal to that sum; therefore it is infinite.” 
In this the major premise is simply false. The sum 
,of an infinite series is not necessarily infinite ; it 
may be, and in this case is, finite. And this solves 
the whole mystery. 

'There was a rather celebrated fallacy which 
seemingly proved that motion was impossible: 
‘Whatever body moves must move either in the 
place where it is, or in the place where it is not; 
neither of these is possible; therefore, a body cannot 
move at all.” The true solution of this sophism, as 
pointed out by Hobbes and Dean Mansel, is, that the 
major premise is false. It is not true that a body 
must move either in the place where it is or in the 
piace where it is not; for it may, as it does, move 
partly in the one and partly in the other; and the 
fallacy thus lies, not in the form, but in the matter. 

One more example of these ingenious puzzles may 
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be given: “ He who is most hungry,eats most; he 
who eats least is most hungry; therefore he who 
eats least eats most.” The true solution of this 
manifestly is that there are in the supposed syl- 
logism more than three terms, inasmuch as what is 
really meant is, “He who is most hungry will eat 
most; he who has eaten least is most hungry; there- 
fore, he who has eaten least will eat most.” 

It would not, however, be suitable to dwell longer 
upon such fallacies as these, which were usually 
looked on rather as amusing exercises for the in- 
genious than as leading to any useful result. 

It should always be borne in mind that the 
ambiguity of words is, perhaps, the most fruitful 
source of undetected fallacy in reasoning, whether 
it be solitary or in controversy with others. Words 
are constantly made use of in senses which, though 
apparently identical, are really different, and are 
thus made the means of arriving at conclusions 
wholly erroneous. A list of words of this kind, 
with illustrations of their employment, may be seen 
in the appendix to Archbishop Whately’s ‘Treatise 
on Logic ”; and such a list might easily be largely 
extended, and illustrated by numerous examples 
from polemical discussions. It will therefore be 
useful to mention a few of the instances which he 
gives of words whose different senses are likely to 
be confounded. C 

“Impossibility ” (with its kindred words) is used 
with three different and distinct meanings. 1. Itis 
employed to denote muthematical impossibility. 
Anything is so called which involves an absurdity 
or a contradiction, this name being given from the 
fact that the greater number of instances of it occur 
in the mathematical sciences: eg., that two straight 
lines should enclose a space is a mathematical 
impossibility. It is absurd, inconceivable, and a 
contradiction in terms, being at variance with the 
very definition of a straight line. It amounts, in 
fact, to this, that the same line should be straight 
and not straight at the same time. 2. A physical 
impossibility is something at variance with the 
existing laws of nature, and which cannot take 
place while those laws remain as they are: ¢.g., that 
a man should be able to live under water, or that a 
feather and a stone should fall to the ground in the 
same space of time. There is not here, as in a 
mathematical impossibility, any inconceirability 
implied. Wecan quite readily conceive the existing 
laws of nature altered so that a man should have 
the power of living under water, and a feather and a 
stone have the same weight (i.e., be attracted with 
equal power towards the earth). There is no con- 
tradiction involved in imagining this to be so; and 
we, in fact, know that, whenever a miracle has been 
performed, such a suspension or violation of the 
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laws of natur@/as been brought about by the power 
of the Supreme Being. We cannot, however, sur- 
mount these laws, and so they impose restrictions 
upon us which it is a physical impossibility for 
us to overcome, Persons have been often led 
into error in reasoning through not keeping these 
two senses of the word distinct. 3. The word 
“impossibility ” is used to denote that strong degree 
of certainty which leaves no room for doubt upon 
the mind. We may be convinced that a certain 
event will never occur, even though it does not 
involve either a contradiction or a violation of any 
of the known laws of nature. Such an event is 
termed a moral impossibility. A good instance 
occurs in throwing dice. It is a moral impossibility 
that we should throw sixes a hundred times success- 
ively. We are certain, from our experience and 
reason, that such a contingency will not occur, 
although its occurrence is undoubtedly neither a 
mathematical nor a physical impossibility. So also 
it would be said to be morally impossible for all the 
inhabitants of England to be perfectly free from the 
commission of crime, although it is within the power 
of every individual inhabitant to refrain from any 
criminal act. We know, however, that while the 
world remains as it is, such a state of things will 
never happen. 

The words may and must have also two senses, 
which are not unfrequently confounded with one 
another. They sometimes refer to power. Thus, 
when I say, “I may leave this room,” I mean that 
I have the power to do so when I please; or “a 
prisoner must remain in his cell,” that the physical 
restraint he is under deprives him of the power 
of acting otherwise. But sometimes these words 
merely refer to possibility or cuntingency. “A 
particular individual may die to-morrow,” merely 
implies the possibility of such an event as his death ; 
or, “‘we must all die some day,” merely expresses 
the certainty we feel that we are all mortal. 

It frequently escapes notice that the word same 
is used in two senses. Its primary sense is, of 
course, that which denotes absolute identity. In 
that sense I say (for example) that the shilling now 
before me is the same that I got from a certain 
person in change yesterday—the two being numeric- 
allyone. J use the word, however, in a very different 
sense when I say that two persons are afflicted with 
the same disease, or have hair of the same colour. 
In this case, all that I mean is that the two illnesses 
or the two kinds of hair are similar, that the very 
same description would apply to each. Archbishop 
Whately thinks that nothing has had such an effect 
in fostering Realism as the non-attention to this 
distinction between the primary and secondary use 
of “same” and kindred words. And it will not 
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be out of place to give a brief account of what is 
involved in the famous controversy between the 
Nominalists and Realists which was waged so 
furiously in the Middle Ages. 

The question which gave birth to so many different 
schools of thought might be treated in various 
ways. Perhaps the shortest statement that could 
be giver of it is this—What is the object of our 
thoughts when we make use of general or universal 
terms? There is no difficulty, so long as we use a 
singular term, one which relates only to a single 
individual: e.g., “ Peter,” “Julius Cresar,” “ this 
tree,” “this mountain.” Here the object of which 
we are thinking, and which is present to our mind, 
can be nothing else than the one individual for 
which the name stands. When, however, we make 
use of the corresponding general or universal terms, 
“man,” “ conqueror,” “tree,” “mountain,” the case 
is different. Here we cannot accurately specify the 
object of our thoughts with the same facility as 
before. We have no longer a term which is applic- 
able to one object and one only; but one which is 
applicable to an indefinite number of objects—to 
as many, in fact, as the generic or universal term 
stands for. What, then, is the actual object of 
thought present to our minds when we use such a 
term? This war the subject of controversy; and 
various were the answers given to the question. 

Those called the Realists maintained that there 
was A really existing thing corresponding to the 
universal terms, “ man,” “conqueror,” ‘‘mountain,” 
etc., as truly as there was corresponding to the 
singular terms, “ Peter,” “Julius Caesar,” “ tna,” 
etc. This really existing thing was not the same 
as that denoted by the name (for instance) of an in- 
dividual mountain, ¢.g., tna, or else the term would 
be not universal but singular; but yet, since the 
universal was applicable to the individual, this thing 
(whatever its nature) must exist im the individual, 
although distinct from it. 

The Nominalists held, on the other hand, that it 
is the mere term or name of which we think when 
we employ a general or universal term. It is the 
word “mountain” or “tree” which is present to 
our thoughts, and not any thing, whether universal 
or particular. 

Various intermediate views between these two 
extremes were advanced by different thinkers from 
time to time, which it is very often extremely 
difficult to distinguish one from another, and which 
it is unnecessary to enumerate here. Archbishop 
Whately’s view, however, may be mentioned. 
According to him, the notion expressed by a uni- 
versal term is merely an incomplete or inadequate 
notion of an individual. The complex idea repre- 
sented by the universal term omits every circumstance 
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which makes the individual differ from other indi- 
viduals of the saine class (whether genus or species), 
and only embraces all those common features which 
are to be found in all the individuals of the class, 
1.é., in all those to which the universal term can 
be applied: eg., “If I omit the mention and the 
consideration of every circumstance which dis- 
tinguishes Atna from any other mountain, I then 
form a notion (expressed by the common term 
‘mountain ’) which inadequately designates Aitna 
(t.6., which does not imply any of its peculiarities, 
or its numerical singleness), and is equally applic- 
able to any one of several other individuals.” 


Having now shortly gone through the different 
rules of Logic, and seen its practical application, 
amongst other things, in the detection of erroneous 
reasoning; and having, we hope successfully, shown 
that the study is neither so uninteresting or so 
useless as is frequently asserted, it is necessary, to 
make our outline complete, to give a brief sketch 
of the history of Logic down to the present day, 
that its progressive development may be better seen. 

The science, as we have it, comes from Greece, 
though parts of it have been developed independ- 
ently in India and China, It was the fallacies and 
quibbles of certain of the ‘ Sophists,” or popular 
teachers of rhetoric and argumentation in Greece, 
that first stimulated logical inquiry. Zeno the 
Eleatic, by his ingenious paradoxes—the most 
celebrated of which, Achilles and the tortoise, has 
been referred to—contributed to the same end. 

Socrates, according to Aristotle, was the first to 
wive an account of induction and definition. But 
the Socratic induction was, in appearance, little 
more than a very imperfect induction by simple 
enumeration. It involved the assumption (never 
explicitly made by Socrates himself, but developed 
by Plato in his theory of Ideas) that the reason the 
instances taken are fair samples of the class to 
which they belong is, that each possesses the 
‘‘essence "—that is, some attributes not merely 
similar in all the members, but actually common to 
them, and the foundation of their properties. This 
was developed by Plato in his theory of Ideas. The 
definition stated these “ essential attributes.” Thus, 
“Statesman ” would be defined, after examining 
a number of examples, by stating those common 
attributes on which the rest were found to depend. 

Plato developed this view in his theory of Ideas, 
which related, however, to things in themselres 
rather than to thought, and described elaborately 
division by dichotomy. The formula “ Division 
should take place by real kinds ” comes from him, 
and he is the true founder of the “ Realism ” familiar 
in the Middle Ages. In Book VI. of his “Republic” 
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there is a striking conception of a system of the 
sciences—all of which are to be deduced from some 
single principle, and their affinity shown by the 
application of a kind of induction to their primary 
notions. But logical inquiry with Plato is only 
incidental to metaphysical. 

But Aristotle is to be considered the first writer 
who attempted to treat logical questions by them- 
selves and upon a systematic plan, although many 
of the subjects which (at least as his works have 
come down to us) he included within its limits would 
not be allowed a place in a logical treatise at the 
present day. Still most of the essential elements 
of pure Logic are to be found contained in the series 
of treatises by him called the “Organon.” ‘The 
analysis of the syllogism in particular is almost 
wholly due to him. 

Those who bestowed any attention upon the study 
in the period immediately after that of Aristotle 
need not be noticed. The Stoics, indeed, are said 
to have invented the name of Logic, and also the 
threefold division of philosophy into logic, physics, 
and ethics. Nor is it necessary to dwell upon the 
writings of Alexander of Aphrodisias and the other 
Greek commentators on the works of Aristotle 
who flourished from the second and third centuries 
of the Christian era down to the end of the sixth. 
One of them, Porphyry, was the author ‘of the five- 
fold classification of the predicables into genus, 
species, difference, property, and accident, already 
mentioned, and a passage in a logical treatise by 
him perhaps helped to suggest the controversy of 
Nominalists and Realists. 

Boéthius, who lived in the sixth century, is the 
only Latin commentator upon Aristotle deserving 
of the name; and his works form the connecting 
link between the Greek writers upon Logic and the 
Schoolmen of later times. 

The famous scholastic philosophy, including the 
periods of its infancy, progress, and decline, extended 
from the eleventh to the close of the sixteenth 
century. No doubt, in Logic, as in the other arts 
and sciénces of which they pursued the study, the 
Schoolmen were too fond of over-subtle and refined 
inquiries; and upon this account they have been 
frequently treated with a contempt little merited by 
the ability or research which they devoted to almost 
every branch of learning with which the world was 
then acquainted ; and with which they started sub- 
jects which the discoveries of later days have often 
enabled their successors successfully to investigate 
and follow up. Perhaps their chief service to the 
study of Logic was in fixing what may be called its 
terminology. They determined with a greater pre- 
cision than had previously been exhibited the 
technical terms of the science, although they often 
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carried to ay extreme and wearisome degree of 
minuteness their distinctions between the various 
uses and significations of words in general. They 
also exhibited in many respects a truer and more 
exact conception of the nature and office of Logic 
than Aristotle had done; and it was with them that 
the famous controversy between the Nominalists 
and Realists, above referred to, was begun and 
mainly carried on. This, however, belonged in 
strictness to Metaphysics rather than to Logic. 

From the time of the Schoolmen down to that 
of Kant, many names of more or less note occur; 
amongst which may be mentioned Bacon, Hobbes, 
Gassendi, Descartes, Leibnitz, and Wolf. Bacon, 
indeed, ridiculed the Deductive Logic of the schools 
as useless for research; but he formulated a method 
of Induction which, though unworkable in itself, 
contained striking anticipations of modern scientific 
methods, and suggested much of what J. 8. Mill wrote 
on Induction. The famous German philosopher, 
Kant, has. however, done more for the science 
of Logic than any other writer from the days of 
Aristotle to our own time. He cefined it, in his 
celebrated work called the “ Critique of the Pure 
Reason,” as “the science of the necessary laws of 
thought,” and thus introduced a useful distinction 
between the matter and form of thought, upon 
which we shall make one or two remarks presently. 

Of late years there has been a considerable re- 
vival in logical study, especially in Germany ; and 
the great advances which have been made in the 
study of the mind will probably make it requisite 
to re-state some of the elementary definitions of the 
science. The names of Sigwart, Lotze, and Wundt 
may be mentioned in this connection; but in an 
elementary treatise no proper idea could be given 
of their work. 

Logic has usually been popularly treated in the 
manner in which it has been by Aldrich and Arch- 
bishop Whately, as conversant with reasoning alone, 
to the exclusion of the other operations of the mind; 
but the more correct and scientific notion of it 
would make it embrace the analysis and considera- 
tion of the laws of thought in general, and not 
merely of the laws of reasoning in particular. This 
is the view of Sir W. Hamilton and Dean Mansel ; 
and it is one which of course makes no practical 
difference in the rules such as have been already 
given with reference to syllogistic reasoning, but 
merely exhibits, as well as these, Jaws which are 
applicable to all thought, no matter on what em- 
ployed, and which no sound thinker is at liberty to 
transgress, just as no sound reasoner can transgress 
the laws stated as applicable to the syllogism. 

It will, then, be well, without entering into a deep 
metaphysical discussion, for which there is not 
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space, to examine what are the different processes of 
thought to which the science of Logic is, according 
to these writers, to beapplied. These are laid down 
as three—conception, judgment, and reasoning, of 
which the two latter processes have been already 
explained, and the first follows on simple appre- 
hension. 

In the product resulting in our mind from any 
act of thought, we must always distinguish between 
what is called the matter and what is called the 
The former is all that is given ¢o the mind, 
from whatever source obtained, previous to the act 
of thought, and to enable it to perform it; while 
the latter is the shape given to these materials by 
the mind itself in the act of thought which it 
performs. Thus in conception the mind is giren 
certain attributes, which it combines by the act of 
thought into a whole resembling and representing 
an object of intuition (/.¢., to explain it popularly, 
some object which we have learnt by ineans of 
sensation, perception, or imagination), to which a 
name is subsequently given: ¢.9., my concept (as it 
is called) of “man” is made up by the act of con- 
ception of the given attributes of reason, life, etc. 

By the act of judging, similarly, the concepts 
which are giren are thought as being related in some 
manner to an object of thought (¢7., as agreeing 
or disagreeing with it). Thus, when given the two 
concepts of “man” and “ mortal,” the mind, by the 
act of judging, connects them in the judgment, 
“man is mortal.” 

So also in reasoning, judgments are what are 
given to be combined by the act of the mind and 
thought as necessitating another judgment following 
from them as their consequence. Of this, after 
what has been previously said in treating of the 
syllogism, an example is unnecessary. 

We thus have, in each of the three operations of 
thought, to distinguish carefully between the matter 
—attributes, concepts, judgments—and the form 
conveyed in and by the act of the mind. 

The process of thinking, too, may in each case be 
either formal or material. It is formal when no 
further materials are necessary for completing the 
act of thought than those originally given; it is 
material when the contrary is the case, and the mind 
is obliged to have recourse to some other source 
besides itself and what it can supply unaided, before 
it can complete the process. Suppose, for instance, 
that when I am given two attributes—A and B—I 
am able to think them as co-existing together in an 
object, without having first to appeal to experience 
to learn whether any object is actually in existence 
which possesses them both, I have performed an act 
of formal conception. But if I have to wait for the 
evidence of experience, my act of conception becomes 
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material. So also it is with judging and reasoning. 
Whenever the judgment or conclusion can be formed 
by the mind with the data originally given, and 
without the necessity of having recourse to the aid 
of experience, the process is formal; if otherwise, 
material, 

Those, then, who regard Logic as the science of 
the laws of formal thinking, regard its province 
(considering it as a pure theoretical science, and 
not as applicable to other sciences) in each of these 
cases as being concerned only with what is formal, 
and as giving rules by which it can be accurately 
determined whether any of the laws of thought 
(which we cannot here discuss) have been in the 
process trangressed or not. That which is material, 
whether in the process or product of thinking, is in 
this view entirely outside its province. Whatever 
view we take on this latter question, the study of 
the form of thought apart from the matter is now 
so far developed that it has become possible to 
treat it by the aid of symbols, after the manner of 
algebra. This, however, is too large a subject to 
be dealt with here. The student who wishes to 
pursue this branch of the study may be referred 
to Venn’s “Symbolic Logic.” 

We cannot better conclude these papers upon 
Logic than by quoting some remarks of Archbishop 
Thomson, in his “Laws of Thought ”:—‘ The 
attempt to apply the rules of Logic will both raise 
and lower the opinion which obtains concerning 
the worth of the science. Those who condemn it 
altogether, as arbitrary and artificial, as a set of 
rules for arguing, put together in an age when truth 
was less the object of desire than argument, may 
find to their surprise that it is only a searching and 
systematic account of processes which they daily 
perform, whether in thought or in argument, in the 
pursuit of a science or in the transactions of the 
street and market. Those. omthe other hand, who 
expect that Logic will be to them a golden key to 
unlock the treasure-house of the knowledge of the 
universe, will find that it neither gives them, nor 
‘pretends to give, any new power; that it only re- 
fines and strengthens powers they already possess ; 
that out of adunce it never yet made a philosopher. 
Whilst its rules apply to every science, and it may 
therefore lay some claim to its ancient title—the 
Art of Arts, the Instrument of Instruments —it only 
assists us in the study of the sciences, not stands in 
their stead. We must fight our own way over every 
inch of ground in the field; but Logic will often 
prevent our throwing away our blows. . . . We only 
affirm that when men think, these are the rules 
according to which their thoughts run; that the 
knowledge of laws and principles, independent of 
ulterior profit, is always gratifying to active minds ; 
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and that, inasmuch as the clear umlerstanding of 
what is right is always useful for the avoidance of 
what is wrong, Logic is a useful instrument in 
thinking. But it gives us the forms of knowledge, 
not the matter. It will not lay bare the hidden 
springs of moral action, nor explain the mystery of 
life, of sleep, of fancy, of memory ; nor display the 
future destination of man in the world.” 
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[Continwed from p. 288.] 


THE MOISTURE OF THE ATMOSPHERE. 
THE water-vapour in the atmosphere varies in 
amount in different regions, and at different times 
and seasons. It varies with the temperature and 
pressure, and with the neighbourhood of bodies of 
water. Its one source is evaporation. The volume 
of a gas alters with changes of temperature and 
pressure, and a vapour differs in this respect mainly 
in the fact that, with a moderate increase in the 
pressure or a slight fall of temperature, it will pass 
partly into a liquid or a solid form. A given mass 
of air at any particular temperature and pressure 
can only hold a certain quantity of water in the 
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Fig. 14 -~Lamont’s ATMOMETER. 


form of vapour. Lowering the temperature, in- 
creasing the pressure, or attempting to introduce 
more water-vapour, will cause some of the vapour 
to condense into the liquid or the solid state. On 
the other hand, if air be not saturated, if, that is, 
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it do not conéain as much vapour as it can, at its 
existing temperature and pressure, contain, it will 
continue to take up moisture in the form of vapour, 
i.€., to cause evaporation, from any water with which 
it is in contact until it becomes so saturated. 
Evaporation is going on constantly, not only from 
the surface of the sea, of lakes, ponds, rivers, or 
other bodies of water, but from snow and ice, from 
the leaves of plants and from soils, even those which 
appear dry. Since condensation—or the passage of 
water-vapour back into water, the converse process 
to evaporation—is also constantly taking place in 
the formation of dew, mist, rain, snow, or hail, the 
amount of water-vapour in the air is constantly 
varying. The measurement of evaporation is 
termed atmometry ; that of the amount of vapour 
in the air, hygrametry ; and that of condensation, 
hyetometry. 

Atmometry (from the Greek daruls, atmis, vapour) 
may be a matter of considerable practical import- 
ance, as, for instance, in the tropics, in estimating 
how far the utility of a water-tank will be lessened 
by the considerable loss by evaporation from its 
surface. Such measurements are, however, very 
difficult to carry out satisfactorily. In addition to 
the temperature, pressure, and dryness of the air, 
the amount of evaporation depends upon wind. As 
comparatively dry air passes over the surface of 
water, it takes up vapour, and fresh supplies of dry 
air following it take up more. If an atmometer, or 
instrument for measuring the amount of evapora- 
tion, be exposed, not only may birds bathe in it and 
splash the water, but rain falling into it will have 
to be deducted; while if the instrument be pro- 
tected in a thermometer-screen, it will not afford a 
true measure of evaporation of water exposed to 
sun and wind. 

Professor von Lamont, of Munich, invented the 
following form of atmometer (Fig. 14). An open basin 
or pan with a narrow opening below is connected by 
a tube with a cylinder in which a piston-plunger 
calrying a scale may be pressed down or raised by 
a screw through an air-tight collar. The scale is 
set at zero, and water is poured into the basin until 
cylinder and pipe are full and the water is exactly 
flush with the opening at the bottom of the basin 
or pan. The plunger is then screwed down until 
the water rises to exactly the level of the rim of the 
basin, so that no Jayer of air sheltered from wind 
rests upon it, but it is fully exposed. At the next 
observation the plunger is screwed up again until 
the water falls to the opening at the bottom, and 
the distance which its index then marks below the 
zero of the scale shows the amount lost by 
evaporation. A simpler instrument is that known 
as Piche’s evaporator, a plain graduated glass tube, 
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ground edges of its lower end by atmospheric 
pressure. The paper remains constantly wet, 
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evaporation taking place from its lower surface, 
and the loss is shown by the graduation. 

The result of numerous atmometric observations 
in various parts of the world is that the amount of 
evaporation from the surface of water near the 
coast is about equal to the rainfall at the same 
place. For example, on the equator, rainfall is 
estimated to average 66°84 inches, and evaporation 
66°15 in. ; in London, rainfall 25°72 in., and evapora- 
tion 20°61 in. (See lessons in Physical Geography, 
Vol. I., pp. 208-9.) 

In hygrometry, the measurement of the amount 
of moisture in the air, we may either determine 
directly, by some form of instrument including one 
thermometer, what the dew-point, or temperature 
at which the air is saturated under existing con- 
ditions of pressure, may be; or we may determine 
how far the air is removed from saturation indirectly 
in various ways. 

The simplest direct hygrometer or psychrometer 
(from the Greek Wuxpds, psychros, cold) is that 
invented by Mr. G. Dines (Fig. 15). It is an open 
vessel containing very cold water, or ice and water, 
from which a pipe with a stop-cock leads under a 
sheet of black glass and round the bulb of a 
thermometer. On opening the tap the glass soon 
becomes dulled with a dew; on closing it the water 
in the tube rises in temperature, and, on its again 
reaching the dew-point, the dew clears from the 
glass. 

A popular hygroscope, or instrument for indicating 
atmospheric moisture without measuring its amount, 
isastrip of seaweed, generally Laminaria saccharina, 
which, owing to its containing various hygroscopic 
or deliquescent salts, becomes damp in wet weather, 
and dries when there is less moisture in the air. 
Two toy hygroscopes depend for their action on the 
same principle, the tightening of a twisted piece of 
catgut when the air is dry, and its relaxing when 
the air is moist. In the one, the figure of a man or 
a woman comes out of a toy-house according as the 


330 


weather is to be wet or fine; in the other, the cowl 
of the figure of a monk falls forward over his head 
or backwards on to his shoulders. An equally 
simple but far more useful instrument is the hair 
hygrometer of Saussure. It consists of a human 
hair, from which all grease is carefully removed, 
stretched, by a light weight, from a screw, the 
thread connecting the weight to the hair passing 
round the sheaf of a block which carries an index 
round a graduated arc. The instrument may be 
set by bringing it into air perfectly saturated with 
moisture, as indicated by the formation of cloud, 
and then tightening the screw till the index stands 
at 100 on the scale. The hair shortens as it dries. 
In cold climates this hygrometer, which is truly 
quantitative in its action, giving the percentage of 
humidity, is used in preference to Mason’s dry 
and wet bulb hygrometer (see lessons in Physical 
Geography, Vol. I., p. 209) on account of the trouble 
caused by the freezing of the latter instrument. 

Mason’s hygrometer, which is, however, much used, 
depends on the principle that evaporation lowers 

the temperature of neighbouring objects. The 

reason of this is that heat (“the latent heat of 
evaporation”) is required to convert water into 

vapour, and is, therefore, withdrawn from neigh- 
bouring ‘objects. Just, therefore, as we cool wine 

by wrapping a wet cloth round the bottle and 
putting it in the sun or before the fire, so, unless 
the air is saturated with moisture, the wet-bulb 
thermometer always indicates a temperature lower 
than that shown by the dry bulb. When the air is 
saturated the two thermometers will read alike, 
and the difference between them increases with 
increased dryness of the air. The temperature of 
the dew-point may be obtained by multiplying the 
difference between the temperatures of the wet and 
dry bulb by one of a series of numbers, known as 
Greeniwich or Glaisher’s factors, which vary with 
the temperature of the air at the time, and sub. 
tracting the product from the temperature of the 


air. The following are the factors :— 
Dry-bulb Dry-bulb 
temperature F.° Factor. temperature F° Factor. 

Below 24° - 85 84-85 - + 26 
24to25 - 73 35—40 - 25 
25—26 6'4 40—45—- 2°3 
26—27 = - - O1 45—50 - 21 
27—28—- - 59 50—55 —- 2°0 
9-29 - + 57 55-60 - 18 
29-80 - - 50 60-65 - - 18 
3O—31 Sit} - 46 65-70 - - 17 
3i—82 - eG 70—75 - 15 
32—33 - - 31 | 75—SO0- 13 
83-34 - - 28 80-85 - - 19 


From the dew-point we may calculate the rayour 
tension, or elastic furce of the vapour present, often 
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erroneously called the absolute humidity. By this 
we mean what height of mercury the vapour present 
would raise at that temperature, or, what is the same 
thing, to what extent would water-vapour at that 
temperature, if introduced into the Torricellian 
vacuum, depress the mercury below its height in 
the ordinarily vacuous barometer. This was cal- 
culated by Dulong, Arago, and Regnault in milli- 
metres, as in the following table, though with us it 
is usually expressed in decimals of an inch :— 


Temperatures Tensions in Temperatures Tensions in 

(Centigrade). millimetres. (Centigrade), millimetres, 
QO - - 4°00 60 - - - 148°79 
6 - + + 6°53 70 - -+- + 283°00 
10 - + -« #17 80- - - 9854°64 
1 - - - 432770 90 - - - 25°45 
20 - - »+ 17°89 100 - - - 760°00 
30 - + - 81°56 110- - - 787°63 
40 - + + 64°91 120 - - ~- 1520°00 
50 - + - 91°98 10 - - - 4580°00 


We may also calculate the re(ateve humidity, 
Sraction of saturation, or hygrometric state of the 
air, or ratio of this actual tension to the tension of 
vapour saturating the air at the same temperature. 
For example, supposing the temperature of the air 
to be 15° C. and the dew-point 5° C., then the 
tension is 653 millimetres, whilst that of saturation 
would be 12°70 millimetres, or nearly twi¢e as much, 
s0 that the ratio or hygrometric state is -514. 

From the vapour-tension we can also calculate, 
though it is usually found by tables, the weight of 
water in a cubic foot of air. 

The relative humidity may also, of course, be 
expressed as a percentage of saturation, taking 
complete saturation as 100, as in observations 
made by the hair-hygrometer. 

Such facts as these are included in the daily 
reports of the Z'imes for London and for Ben Nevis, 
the highest observatory in the British Isles. The 
following are the reports given on January lst, 
1892, of which day we have already given the 
barogram :— 


TEMPERATURE AND HYGROMETRIC CONDITION 
OF THE AIR IN LONDON. 
January 1.) 


(December 31— 













Temperature, bie ht | Drying | Humid. 





f Tenaion a- |Powerof| ity 
om ——-— | of | pour in | Air (per | (Satura- 
ae Air Dew- | Vapour.| 10 cub. | 10 cubic} tion = 
VBHONA) ats | Doiit. ft. of Air.| feet). 100). 
Deg. Deg. | Inches. | Grains. | Grains. | Per cent. 
Noon 50 46 811 86 Hi) 88 
@ p.m. 47 40 247 20 8 18 
2 ain, 43 39 238 28 4 88 


RPT ORE EI SITET STI TET eT DE I I Ce ae TEED 
Minimuim temperature, 43 deg. ; maximum temperaturo 
54 deg. 
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BEN N&VIS OBSERVATORY, DEC. 31. 
Summit STATION (4,407 ft. above sea level). 









Tem perat. Wind. 











oe Cote RENE DN 







At | Dry | Wet | Direc- Amount 
A 0 to 10. 
In. | Deg. 
G a.m. |25°652) 22°2 | Sat. N. 10 
0 pn, | 24°891| 28°0 | Sat. |N.N.W. 10 





Maximum temperature, 25°0 deg. ; minimum temperature, 


20°0 deg, Black bulb, —. Rainfall, 0’°018 in. 


Bask Station (42 ft, above sea level). 


Sunshine, none. 

















Bar, | Temperat. Wind, Cloud. 
At | Dry | Wet | Duev- | Force. |... Amount, 
82°. |Bulb.;Bulb.} tion. | 0 to 6. Species. 0 to 10. 
In. | Deg.| Deg. | 

Va.m, | 29'156) 86°8 | 85°) | Calm. 0 |Stratus. 10 


9 p.m. | 20°421| 88°8 | 87'7 | Calin. 0 | Snmbus. | 10 





Maxitnum temperature, 42°2 deg. ; miuiunum temperature, 
34°0 deg. Black bulb, 62. Sunshine, 83min. Rainfall, 0-275 iu. 


Notes for the 24 hours.—Barometer rising since 5 a.m. Tem- 
perature about steady at both stations. Light north-westerly 
or northerly winds, with fog and heavy showers of snow, on 
summit. Light variable southerly o1: south-westerly winds, 
with cloudy sky and showers of rain, below. Depth of snow 
on suinmit, 51 in, 

As to hyctometry (from the Greek verds, hul&tos, 
rain) there is comparatively little we need add to 
what is stated in the lessons on Physical Geography 
(Vol. 1., pp. 210-214). 

Dew is the precipitation of atmospheric moisture 
in liquid form without the formation of visible cloud. 

Hoar-frost is not frozen dew, being deposited 
directly in the solid form when the dew-point is 
below the freezing-point. Thus, gardeners finding 
the dew-point to be above 32° F. in the evening, 
need not fear the destructive action of hoar-frost 
on their tender plants. 

Whilst neither dew nor hoar-frost are likely to 
be formed when there is wind, a most dangerous 
and destructive phenomenon known as terglas, or 
glazed frost, is the direct result of wind. A slight 
thaw moistens the air, and a comparatively warm 
moist wind passes over the still cold ground, parting 
with its moisture as a sheet of ice deposited upon 
everything. A slight shower may make matters 
worse, as happened in London more than once 
during the winter of 1891-92. 

The proportion of cloud in the sky is stated—as 
seen in the Times’ report—as ranging from 0, clear 
blue sky, to 10, a sky entirely overcast ; but we may 
give here the table of letter symbols used on our 
charts, and known as Beaufort's weather notation :— 
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b. Blue sky, whether with F 

clear or een atmosphere, . ficial oo ala 
c. Detached clouds. q. Squally. 
d. Drizzling rain, r. Continued rain. 
J. Fog. g. Very gloomy. & Bnow. 
h. Hail. l. Lightning. t. Thunder. 
m. Misty, hazy atinosphere a. Ugly, threatening 
o. Overcast, the whole sky weather. 


covered, with impervious 
cloud. 


v. Visibility. 
aw. Dew. 

Observations now extending over more than a 
century show that the black spots seen on the 
surface of the sun vary in number and size, maxima 
recurring at intervals of about eleven years, The 
maxima and minima of sun-spots coincide very 
closely with the maximum and minimum numbers 
of auroras in successive years. The aurora burealis, 
or Northern Lights, is apparently an electric dis- 
charge around the magnetic poles of the earth. 
Less closely coincident eleven-year cycles have 
been traced in rainfall and droughts, good wine 
years and harvests, the number of shipwrecks, 
famines, and times of commercial speculation, 
crises, or panics. These phenomena can easily be 
shown to be dependent upon one another and thus 
indirectly upon the sun’s action; but, though 
variations in this action may have a general effect 
upon the circulatory movements of our atmosphere, 
weather depends upon the changes in the form of 
the isobars, 7.¢.,, upon cyclones, anticyclones, etc. 
Though, therefore, sun-spots may affect the 
number and size of cyclones, they can hardly 
determine their course, and can be of no use in 
forecasting the weather of any one locality. 
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{Continued from p. 285.]} 


WINE. 

WINE arrives in casks or in bottles. The quantity 
received in 1890 in casks was 13,679,778 gallons, of 
the declared value of £3,296,803 ; the quantity in 
bottles, 2,514,329 gallons, of the declared value of 
£2,590,064. Thus, though the quantity received in 
casks exceeded by more than five times the quantity 
received in bottles, its value was not half as much 
again as the value of the bottled wine. This, of 
course, is what one would naturally expect. The 
total import of wine, therefore, was 16,194,107 
gallons, of the declared value of £5,886,867—nearly 
two millions sterling in excess of the value of our 
coffee imports and one-fourth of the value of our 
imports of wheat—and the gross amount of duty 
received wak £1,325,289. These figures show that 
the wine trade is one of considerable magnitude. 

As to the countries contributing these supplies, 
the lead is taken by France, “the vineyard of the 
world.” The amount from that country was 6,262,738 
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gallons, of the declared value of £3,240,167. After 

France in quantity, though not in value, comes Spain 

with 4,007,085 gallons, of the declared value of 

£908,825, while against Portugal’s 3,991,359 gallons 
is set a value of £1,189,397. Other countries, in the 
order of the quantities sent by them, are Germany, 
500,211 gallons, valued at £64,023; Holland, 420,951 
gallons, valued at £249,465; Italy, 357,011 gallons, 
valued at £73,414; Australasia, 316,113 gallons, 
valued at £56,979; Madeira, 86,137 gallons, valued 
at £35,267; and Canary Islands, 82,418 gallons. 
valued at £14,682. 

These wines pass under the general designations 
of red and white, sparkling and still. The amount 
of red wine was 10,724,907 gallons; of white wine, 
only 5,469,200 gallons. The value of the latter, 
however, was £3,252,113, while of the former it was 
only £2,634,754. This is explained by the fact that 
most of the bottled wines are white, champagne 
alone accounting for £2,014,325. As regards the 
amounts of still wine in bottles and sparkling wine, 
the former was 720,138 gallons, of the value of 
£415,046, while the latter was 1,794,191 gallons, of 
the value of £2,175,018. 

For a general description of the process of wine- 
making, the following from Mr. Yeats’s “ Natural 
History of Commerce” will suffice:—“ The grapes 
are gathered into baskets, which are emptied into a 
tub, with holes at the bottom, called the wine-press. 
This tub is placed over another much larger, named 
the wine-vat. A man then gets into the upper tub 
and presses or crushes the grapes by treading upon 
them, a mode of bruising the grape as ancient as 
wine-making itself. The juice or must, as it is 
termed, flows from the press into the vat, and 
sometimes within a few days, or even a few hours, 
depending on the temperature, begins to ferment. 
This fermentation makes the liquor turbid, increases 
its temperature and volume, so that it soon fills 
the vat. After a time the fermentation ceases, the 

liquor diminishes in temperature and bulk, and 
becomes cool and clear. When quite cold it is 
drawn off, or racked, from the vat bya tap placed a 
few inches above the bottom, into an open vessel, 
whence it is conveyed into the cask prepared for 
its reception. After entering the cask, a second 
although much slighter fermentation takes place, 
which further clarifies the wine; its subsidence 
diminishes the bulk of the wine in the cask, and 
more wine is added, so as nearly to fill the cask. 
This again slightly renews the fermentation, and 
the cask is kept open until filled to its utmost 
capacity with wine free from fermentation; it is 
then closed and is ready for the market.” 

Among the wines of the world the leading position 
is assigned to champagne, which derives its name 
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from the old province of Champagne where the art 
of making effervescing wines originated. This pro- 
vince is now represented by the departments of 
Marne, Haute-Marne, Aube, and Ardennes, The 
vintage takes place early in October, and comprises 
both red and white grapes. The delicate operations 
in the production of this wine commence with the 
bottling. The bottles are selected with great care, 
those with the least flaw in them being useless, as 
even great numbers of perfectly sound bottles burst 
during fermentation. After being bottled and the 
corks secured by a clip, the bottles are allowed to lie 
on their sides during the summer, and the sediment 
is thus deposited on the sides of the bottles. 
Removed next to cool cellars, the bottles are then 
placed in racks in a slanting position head down- 
wards, and slightly shaken every day, to force the 
sediment on to the cork. ‘his goes on for several 
weeks, when, the clips being removed from the corks, 
these come out and with them the sediment. The 
wine is now liqueured to regulate the sweetness, and 
finally corked for the market. 
It is this process of removing the sediment that 
makes it necessary for champagne bottles to have 
sloping shoulders ; in ordinary bottles it is evident 
that the fall of the sediment to the cork would be 
interrupted by the sharp corners at the bottom of 
the neck. In effervescing wines there“are three 
grades: crémant, wine with a pressure on the bottle 
of Jess than four atmospheres ; mousseux, a pressure 
of from four to four and a half atmospheres ; and 
grand mousseux, a pressure of five atmospheres. 
These different pressures are due to the presence of 
more or less carbonic acid. Cheap champagnes are 
produced from ordinary wine, to which sugar and 
flavouring matter are added and then carbonic acid 
pumped in. The popular notion that spurious 
champagne is made of gooseberry juice is erroneous. 
It is not the material that champagne is made of 
that makes it dear—it is the skill, labour, and time. 
The grapes themselves are as cheap and plentiful 
as ever gooseberries are. 

Though champagne ranks so highly amongst 
wines, it is not by any means a high-class natural 
wine. Distinction in this regard attaches peculiarly 
to the produce of the Médoc district, on the banks 
of the Gironde. The Médoc wines are so highly 
prized that the produce of the different vineyards 
are kept distinct, and enjoy characteristics that com- 
mend them to the tastes of the different consumers. 
In consequence of this, these wines generally enter 
the market under the designation of the particular 
growth and the particular year of their yield. 

The Médoc vintage takes place towards the end 
of September, overlapping into the beginning of 
October. After gathering the grapes are conveyed 
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to the press-hense, where they are freed from stalks 
and then thrown into vats. In about a fortnight, 
fermentation having set in, the wine is drawn off 
into hogsheads, which are then removed to airy 
stores. ‘“ The first month the bung is put lightly in, 
and the cask filled up every three or four days; the 
second month it is put in more firmly, and the cask 
filled every eight days. In March, the lees having 
fallen, the first suutirage, or drawing-off, takes place. 
A second is made in June and a third in November, 
after which the hogsheads are turned on their side 
and the fillings-up cease. In the second and follow- 
ing years, after the wine has been removed to dark 
cellars, two drawings-off suffice, one in spring and 
the other in autumn. After this, if the wine fer- 
ments, it is drawn off in a sulphured cask, and, if 
necessary, fined with eggs and again drawn off in 
a fortnight.” Such is the process of preparing the 
best clarets known to English consumers. ‘lhe 
chief vintages of these wines during the present 
century are given as those of 1815, 1825, 1828, 1831, 
1834, 1841, 1847, 1848, 1858, 1864, 1869, 1870, 1874, 
1875, and 1885. 

A well-known white wine from Médoc is Sauterne, 
so named from the district where it is grown, and 
which lies to the south of Bordeaux. Here the 
vintage takes place towards the end of October, 
lapping over into November. The grapes, which 
are white, are gathered with great care and when 
they might be described as over-ripe and as having 
begun to ferment while still on the vine. They are 
not vatted as the other grapes are, but immediately 
pressed and the juice allowed to continue to ferment 
by itself. The finer classes of this wine, like the 
chiteau-bottled red wine of Médoc, are bottled 
previous to shipment, the corks being inscribed with 
the name of the chateau and the vintage. The 
finest growth of Sauterne is Chateau Yquem, which 
is classed as a growth by itself and usually fetches a 
fourth more in price than the ordinary first growths, 
which vary considerably, reaching a figure as low 
as £8 a hogshead and as high as £60. 

A favourite sparkling wine, the trade in which 
with England dates from 1874, comes from the 
produce of the vineyards of Saumur, a district in 
the department of Maine-et-Loire. It isa good and 
wholesome wine, and at the Paris Exhibition of 1878 
it was pronounced by the judges to correspond in 
sweetness and lightness to champagne, to be equally 
white, clear, and sparkling, to possess in nearly the 
same proportions the same substances as the wines 
of Champagne. These circumstances, coupled with 
its much lower price, have contributed to make the 
produce of Saumur popular. This wine is made 
from black grapes pressed en blano, the white grapes 
being gathered fourteen days later than the other. 
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In the manufacture of sparkling Saumur half of 

‘‘each year’s must is put in barrels by itself to ferment 

and become wine, and is kept to be mixed with one- 

half of the next year's must. In the following May 

the mixture is put into bottles to undergo its second 

fermentation, which is induced in the same manner 

as champagne, the wine being treated in precisely 

the same manner. The sediment is also worked 

into the neck in a similar manner, and is thrown off 

by the system of disgorgement.” Natural conditions 

connected with its situation lend to Saumur special 
advantages in producing sparkling wines. Behind 
it lies a range of hills which provide easy and first- 
class cellarage. These hills are extensively ex- 
cavated, and with no trouble thus afford storage 
of equable temperature. 

After Médoc, in the matter of red wines, comes 
Burgundy, the district comprising the departments 
of Yonne, Céte-d’Or, and Sadne-et-Loire, and on the 
southern borders of Champagne. Of Burgundy, the 
finest quality is produced in the communes of 
Nuits and Beaune, in the department of Coéte-d’Or. 
Chablis is a commune of Yonne, and yields a well- 
known white wine of the same name. Another 
well-known product of Burgundy is Macon, made 
from vineyards near that town in the department of 
Sadne-et-Loire. 

The departments of Charente and Charente-In- 
férieure, which are north of the Gironde and lie on 
the Bay of Biscay, produce the wine that brandy is 
distilled from. Though the natural wine is of inferior 
quality, like the natural wine of Champagne, yet it 
cannot be equalled for brandy-making purposes. 

After France, as a wine-producing country, may 
be placed Spain, and among its produce of this 
commodity the first place is occupied by sherry, so 
named from Jerez de la Frontera, the centre of the 
sherry-making industry. In France, the grower 
of the grapes generally makes the wine; in Spain, 
however, it is different. Here the wine-maker pur- 
chases the fruit or the juice from the grower, and 
converts it into the finished product. The best 
known variety of sherry in this country is Amontil- 
lado, of which there are two classes—Fino and 
Oloroso. Another Spanish wine is known here as 
“tent” (tinto); it is a red wine produced in the 
district of Rota, and is used mainly for sacramental 
purposes. 

From the adjacent country of Portugal comes the 
other familiar wine, port. It is produced in the 
district of Alto Douro in the north-east, and derives 
its name from its port of shipment, viz., Oporto, 
The gathering of the grapes commences towards the 
end of September, and is done mainly by women 
and children. After the stalks have been removed, 
the grapes are emptied into stone tanks and then 
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The dving is indicated by the following termina- 
tions :— 


(1) -tts, -o1s, -o1a (from -ris). The nouns hereto 
belonging are all feminine, as:—*xlovis, con- 
Jiding, trust, faith (from mé-, a8 in weiPouar) ; 
plunors, imitation (from pime-, asin pimeopat) ; 
orddis, consideration (from oxex-, as in ondr- 
Touat); xpatis, handling, action (from xpay-, 
as in mpdoow); yéveots, begetting (from -yev-, 
as in ylyvoua:); Soximacla, proving (from 
Soxiuad-, as in Soxud{w). 

(2) -nos: as oxacyuds, cramp, spasm (from oma-, as 
in omdw); deruds, Chain (from be-, as in 3éw) ; 
d8upuds, wacling (from odup-, as in 6dvpw). 


The result of action is denoted by— 


(1) -wa (neuter): as mpayua, a thing done (from 
mpay-, as in mpdoow); piua, a thing spoken 
(from pe-, as in ép®); Tuijua, a cut (from 
Teu-, as in réuvw). 

(2) -os (neuter) : as Adyos, @ dot (from Aax-, as in 
Aayxdvw, aor. Zdaxov); os, custom (from 
€0-, as in efw0a); réxos, a child (from rex-, 
as in rletw, aor. trexov). 


The same suffix in derived words denotes the 
peculiar quality, as :— 


Papos, weight, adj. stem Bap’-, nominative Bapis. 
Bdéos, depth ‘i Baév- ‘ Babds. 
wnnos, length re pakpd- is paxpds. 


The instrument or means of an action is denoted 
by -rpo, nom. -rpoy, neuter (the Latin -trwm) :— 


uporpoy, a plough (from apo-, as in a&péw; Lat. 
aratrim ). 

Aurpov, @ ransom (from Av-, as In Adw). 

didanrpov, a teacher's fee (8idax-, as in diddonw). 


Less definite is the meaning of the related 
feminine suffix -rpa, as :—idorpa (fiw, I shave), a 
curry-comb; dpxheorpa (édpxdoua:, I dance), a 
danctng-place, our orchestra; wadalorpa (xadalw, 
f wrestle), a wrestling-place. 


” Place is signified by— 

(1) -rfpioy, neuter (the Latin -torium): as d«poa- 
thpvov, a place for hearing (Lat. auditorium), 
from dxpoa-, as in dxpodoma ; Sixaorhpioy, a 
judgment-hali, from 8inad-, as in Bind(w, 

(2) -etoy (neuter): a8 Aoyeioy, a speaking-place, 
from Aovyo-, 88 iD Adyos; xouptetov, a barber's 
shop, from xoupev-, a8 in Kxoupeds ; Mouceioy, 
a museum, from Moiea, as in Movca. 


Substantives denoting guality are derived from 
adjective stems by means of the following suffixes :— 
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NOMINATIVE, ADig STEM. NOMID, 
1. -rns (£.), raxdrns, quickness. raxuv-. Taxis. 
Lat. -tas, vedrns, youth. veo-. veds. 
-tus. lodrns, equality. ivo-. tos. 
2. -cvvn (f.), Sixaoobyn, justice. Bixaso.  Sleasos. 
Tupportyn, sense. Twppor-. cdppwy. 
3. -1a (f£.) coola, wisdom. gopo-. codds. 


eVdaimovia, happiness. evdaimor-. evBaluwv 


The suffix -12 with the vowel of the adjective 
stem becomes -ea and -o1a :— 
ADJ. STEM. NOMINATIVE, 
GANHGera (arAnBe-1a), truth. drnbe(s). GAnOhs. 
e¥yoia (evvo-1a), benevolence. edbvoo-. etvous. 


Diminutives, or words denoting the quality in a 
less degree, are formed from nouns as stems by 
means of these suffixes :— 


(1) -soy (neuter): as watdiov, a little child, stem 
wasd-, NOM. mais; «xnwiov, a little garden, 
stem knro-, om. «jos. Besides the form -1o 
there are these—namely, -:3:0¥, -aptoy, -vdpi0 
(vdpiov): as oikldiov, a little house (olkos) ; 
waiddpiov, a little child (mais); meAvdpiov, a 
ditty (wéAos, a song, our melody). 

(2) -tokos, -toKn: aS veavionxos, a youth, stem 
veavia-, nom. veavlas; maidlonn, a little 
maiden, stem watd-, nom. wats. 


A 
Patronymics, or nouns denoting descent from a 
father (rarjp)—that is, an ancestor—are formed 
mostly by the suffix -3ys for the masculine, and 
merely -s for the feminine (8 being lost). This suffix 
is added immediately to the stem in -«: as— 


MASCULINE, FEMININE. NOMINATIVE. 
Bopeadns.  Bupeds. Bopéas, the north wind. 
Aive:ddys. Aivelas, Aneas. 


To consonantal stems the suffix is appended 
by means of the vowels: as Kexpomiéns (masc.), 
Kexpomls (fem.), from Kéxpoy, Cecrops. 

Stems in ev and o of the third declension also 
take the connecting vowel 1, before which the v 
disappears :— 


TinAeléns, from TMnAevs. Anrol8ns, from Anrd. 
The o of the second declension is replaced by :: 
as—~ 


MASCULINE, FEMININE, NOMINATIVE. 
Tayradldys. Tavyradrls, from original Tdwrados. 
Kpovidys. ‘i “ Kpdvos. 


Only to (nom. -sos) is changed into 1a: as— 


MASCULINE. FEMININE. NOMINATIVE. 
@eoridins. @eorids, from original O€¢aruos. 
Mevorriddns. us 5 Mevolrios 


A less frequent suffix for patuonymics is -sa»: as 
Kpovlay, son of Kpdvos. 


GREEK. 


Gentilia, or aouns denoting the gens or race, the 
country or the tribe whence a person is sprung, have 
the suffixes :— 


(1) -ev (nom. -evs): as Meyapets, from the noun- 
stem Meyapo, nom. ra Meéyapa, Megara; 
*Eperpievs, from the noun-stem ’Eperpio, nom. 
’Eperpia. Feminine gentilia end in -3 (nom. 
-s): as Meyapid-, nom. Meyapis, a woman of 
Megara ; ZineAiwrid-, NOM. ZieedrSris, a woman 
of Sicily. 

(2) -ra (nom. -rns): as Teyedrns (Teyéa), Alyivhrns 
(Aiyivn), “Horeipirns (“Hrreipos), Ztceauirns 
(ZunreAla). 

ADJECTIVES. 


The most important suffixes for the formation of 

adjectives are these :— 

(1) -so (nom. -os) expresses in the most general 
way the idea involved in the noun from which 
the adjective comes: as obpavios, heavenly 
(from the noun otpavds, hearen). By append- 
img so you also form adjectives from adjectives 
as stems, as éAev@épios, liberal, from éAevbep- 
(éAevdepos, free); also gentile adjectives from 
names of places—thus, from MfaAnros comes 
M.Afouos, and from ’A@jva: comes ’AOnvaios. 

(2) -xo (nom. -xos), which is generally appended 
to the stem by means of 1, and in words 
derived from verbal stems signifies fitness: as, 
from apy- (&pxw) comes dpyinds, fit for govern- 
ing. From nouns as stems are formed adjec- 
tives which denote the peculiar quality of the 
noun: as Baoidinds, kingly (BactAevs, a king). 

(3) -iwos 

(4) -e0s, -ous 
which a thing is made: as Ai.vos, stony, from 
AlBos, @ stone; xpioeos, xpvcois, golden, from 
xpvoos, gold, 

(5) -es (fem. -eroa, neut. -ev) denotes fulness: as 
xaples, full of grace or beauty (from xapis, 
grace, beauty); taraheas, full of wood (from 
fAn, @ wood or forest). 


\ indicate the stuff or substance of 


VERBS. 


Verbs are in various ways formed from nouns as 
stems. In the ensuing list the verbs are arranged 
according to their terminations, as they appear in 
the present tense :— 


(1) -ow: as pucOdw, IT hire (from mioGds, wages, 
reward); xpvadw, I gild (xpices, gold). 

(2) -am: as riudw, J honour (riph, honour) ; alrd- 
one, I accuse (alria, cause, blame). 

(3) -ew: a8 dpiOudw, I number (dpiOuds, number) ; 
ebruxéw, Iam fortunate (ebruxis, fortunate), 

(4) -evw : as Baciredw, I am a king (Baciareds, a 
king) ; BovAebw, I cownsel (Bovah, cownsel). 
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(5) -c¢w: as dawifw, J hope (eanis, hope) ; 'EAAnv Cw, 
L speak Greek (“EAAny, a Greek). 

(6) -atw: as Bind(m, I judge (Bin, justice) ; epyat- 
oucn, J labour (tpyov, labour), 

(7) -alvw: as onpalve, I signify (ofjua, a sign); 
Aeuxalyw, I whiten (Aeunés, white). 

(8) -uyw: as HBuvw, FI sweeten (hbus, sweet); 
Aaurpivw, J adorn (Aaumpds, brilliant), 


From the same noun as a stem may be derived 
several verbs, having different terminations and 
different meanings; thus, 8ovdAo-, S0vAos, @ slave ; 
SovaAdw, IT enslave ; 8ovrAerw, I am a slave ; wodeyo-, 
wéAEMOS, WAP ; ToAEMEW ANC woArEniCw, J carry on war ; 
moveudw, T set in hostilities. 

Verbs may also be formed from verbs. There are 
three classes of verbs which set forth the idea con- 
veyed by the primitive verb under certain modifica- 
tions. These are called frequentative, inchoative, 
and desiderative. The frequentative are those verbs 
which denote a repetition of the act ; the inchoative, 
those which denote the commencement of the act ; 
and the desiderative are those which express a desire 
towards that which the primitive declares. 

(1) Frequentatives.—Frequentatives are formed 
partly from the unchanged stem by means of the 
terminations -afw, -i(w, -v(w; partly by the con- 
version of the stem-vowel into o with the termination 
-ew, or by the lengthening of o into w, the termina- 
tion -aw being added ; for example, orevd(w, J groan 
Srequently (from oréveyv, to groan); airl(w, I ask 
often, I beg (from alreiy, to ask). 

(2) Inchoatives.—Inchoatives are formed by the 
addition of the termination -cxw: a8 weOtoxw, Tam 
addicted to drunkenness (from meOvew, to wse strong 
drink) ; "Bdonw, I become an adult (from #Bav, to 
be an adult). 

(3) Desideratives. — Desideratives are generally 
formed from the first future of the primitive verb 
by the addition of the termination of -ew: as 
yeracelw, I desire to laugh (from yeday, to laugh) ; 
worennoele, IT wish to be in war (from wodepeiy, to 
make war). Desideratives are formed also from 
verbal substantives by means of the terminations 
-taw and -aw: as KAavoidw, I wish to weep (from 
KAabvos, Weeping); orparnyide, J wish to be a general 
(from orparnyds, a general); Cavardw, J desire death 
(from @dvaros, death). 


COMBINATION. 

Besides primitive and derivative words, the Greek 
language has compound words—i.e., words which 
are made up of two words or more, and are designed 
to express complex ideas. To the multitude of 
compounds which the Greek possesses that language 
at once owes its richness and its exactitude, so that 
by means of a compound possessing two or three 
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components it expresses that for the full utterance 
of which several words would be required in English. 
For example, érexdetyw (ixd, from, éx, out of, and 
petryw, I flee) signifies J jlee home out of a place 
amay from someone; and xpoxaradauBdyw (xpd, 
before, ward, down, and AauBdew, J take) signifies 
L take something before someone else. We may 
observe a few instances of such compounds: 
6.9.— 
A noun which in combination takes the first place 
appears in its stem-form: as— 
Takes-Popos, 
shield-bear ing, 
warrior, 


daoru-yelrwy, yopo-38derKadros, 
city-neighbour,  choir-teacher, 
neighbouring city, teacher of dancing, 


where torv, xopo (xdpos), and canes (odxos, a shield) 
are in the stem-form. 

Consonantal stems are in general united with the 
second compound by the connecting-vowel o: as 
dv8piavr-o-woids, image-maker ; warp-o-Krdvos, father- 
slayer. 

This connecting o is found also after short vowels: 
aS puatordyos, nature-investigator ; ly@vopd-yos, fish- 
eater ; and is the regular representative of an a in 
the stem — as juepodpduos, day-runner, where the 
first component is juépa, a day. 

The o disappears before a vowel: as xop(o)nyés, 
@ choir-leader ; warpddeAgos, father’s brother. Yet 
it remains in words which originally began with 
the aspirate which is called the digamma, equivalent 
to our v, as fap (in Latin ver), spring ; elxoa: (Doric 
Fuort, Latin vigintt); épyov—eg., BSnusoepyds 
(Homeric), 8nusoupyds (Attic), hand-worker.° 

The termination of a word is often in combination 
somewhat changed, especially if the compound is 
an adjective. Thus, riuf becomes rimos, and wpa-ypua, 
apdyuey: for example, giAd-rimos, honour-loving ; 
Twodu-mpdyuav, much-doing (a busybody). 

The termination -ys (masculine and feminine) 
and the termination -es (neuter) deserve attention. 
They are appended— 

(1) To many adjectives formed immediately 
from verbal stems: as &BAaBhs, wninjured ; 
avrapnhs, self-sufficient. 

(2) To adjectives whose second component has 
arisen from a substantive in -es (nominative 
-os): a8 Bexaerhs, ten-year-old ; KxaxonOhs, 
bad-mannered. 


Without changing its nature a verb cannot be 
combined with any word except a preposition. If 
another word is united with a verbal stem, the two 
unite to form a noun—thus, out of Al@os, a stone, and 
Bdddw, I throw, is formed A:doBdaos, a stone-thrower. 
Hence a verb may be formed, as A:BoSoAde, J throw 
stones. So from vais and pudxoua we have vabuayos, 
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a sea-fighter, and thence vavpaxée, I fight by sea; 
also, from ed and epy- comes edepyerns, @ benefactor, 
and evepyeréw, J act as a benefactor. 

A substantive with an abstract signification may 
unite with a preposition only by retaining its own 
termination—thus, BovAy, a determination, becomes 
mpoBovah, a pre-ordination. In every other com- 
bination an abstract noun must assume a derivation- 
ending—thus, Al@os and Bod (BaddAw) give rise to 
AiGoBoArla, stone-thruwing; vais and pdxn give 
rise to vavuaxla, a sea-fight; and eb and xpatis 
give rise to e’xpatla, a good condition (well-being, 
weal). 

In regard to signification, compounds may be 
divided into three classes: Determinatives, attribu- 
tives, and objectives. 

The determinatives are those compounds in which 
the secondary component determines the exact 
meaning of the primary, and in these the second 
word is the primary or chief word. These com- 
pounds are the least numerous: as déyud8ovA0s, 2 
Sellow-slave ; axpémodis, the lofty city (acropolis). 

The attributires are those in which also the 
second word is determined by the first, but the 
idea formed by the two is attrijuted as a quality 
to another word. Thus, dudrpowos signifies not 
the same kind (rpéwos), but being of the same kind, 
having the same disposition; and paxpvxep is not 
@ long hand, but having a long hand or being long- 
handed. 

The objectives are those in which one element 
is governed by the other, the latter being the object 
to the former: thus, decdaluwy, superstitious, god- 
Searing, where, as in god-fearing, daluwv is governed 
by 8e:o1, and the word is equivalent to robs 8aiuovas 
8eddés, fearing the divinities. So fvloxos, rein- 
holding, is the same as ra fma Exwyv. In the same 
manner consider Aoyoypddos, speech-writer (historian 
or fabulist) ; afidroyos, worthy uf record ; and xetpo- 
noinrds, hand-made (that is, made by the hand, xepo} 
woinrés). Sometimes the first component is the 
object, sometimes the second. Especially common 
are compounds with the prefix dv- (uvev, Lat. sine, 
without), which before consonants becomes a-, and 
which, on account of its negative or privative force, 
is termed alpha privative: a8 &ypagpos, unwritten ; 
duhrwp, motherless (or in form more exactly, wn- 
motherly). 

The prefix ed, well, and the prefix 8us, hardly, with 
dificulty, form many compounds: for example, 
ebroxos, easily-bearing ; 8vedpeoros, displeased. 


VERBAL ADJECTIVES. 


Verbal adjectives have two endings—one in 
-ros, the other in -reos. Those in -ros resemble in 
signification the Latin participle in -tws, as: 
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(factus), that i®, made; 80 yparrds (scriptus), 
written. Many, and perhaps the greater number 
of them, more nearly approach the Latin adjec- 
tives in -bilis, as Oavpacrds (mirabilis), admirable ; 
or they express a simple possibility, as dpards, visible, 
an object that may be seen ; axovords, audible, 

Verbal adjectives in -reos have the same force as 
the Latin participles in -dus, and denote duty or 
necessity, as 8oréos (danduws), muat be given. The 
adjectives in -reos, like the participle in -dus, has 
three genders, so as to agree with any noun that 
may be joined with it. They may also be used in 
the neuter in a general way, as signifying necessity : 
thus, dvhp Aurdos dorly (Lat. vir solvendus est), theman 
must be set free; riunréa dorly f dperh (Lat. virtus 
honoranda est), virtue must be honoured ; yparréov 
dorly (Lat. seribendum est), it is necessary tv write. 

Both these adjectives are formed from the verbal 
stem. An easy practical way to form them is to 
change the termination of the first aorist passive, 
-Oers, into -zos or -reos : as— 


Abo, Avbels, Aurés, 
Timaw, Timneels, Tints, 


Aureos. 
TiMNTEUS. 


— 


KEY TU EXERCISES. 


EX. 125.—1. Good men do not omit their duty through sleep. 
2. Do not give ep what is kuown and follow that which is un- 
known. &. Many men desire wealth. 4. Xerxes is said to have 
Jet down fetters into the Hellespont, as if, forsooth, to punish 
it. 5. It is not easy to hold back a stone when you have let it: 
go from your hand with force, or a word from your tongue. 6. 
Hercules, having pursued the boar of Erymanthus into a deep 
snow-drift with his shouting, ensnared him as he lay there. 7. 
The Nile empties itself into the sea by seven mouths, 8. What- 
ever shall come after, the gods provide for, 9, If you are (stnce 
you are) human, my good sir, be humanly minded. 10, While 
you are young, reinember that you will some time be old. 11. Be 
just, that you may obtain justice. 12. When might is present, 
law has no power. 18. May I be happy and dear to the gods. 


Ex, 126.—1. "Io&. 2."Irw. 3.°O. 4. Etny. 5. 'Eduéuevos. 
6. "Idv. 7."Eotev. 8. "Idvrwy. 9. IG. 10. "Ayados iobt. 
11. "AyaBot dore, 12.’Ayaboidorwy. 13. ’Efinuc. 14. Ka@ins. 
15, Wpoopecay. 16. Ec. 17.*Iacw. 18,”Hees. 19.”Herny. 
20. 'O dyads ovrore peOioes ta Sdovra mpdrrev. 21. TIoAAct 
adévres ra havepa Suscover ra ahary. 22. Kepins ei¢ rov ‘EAAjo- 
movroy wédas xdOnaev, 28. Ov da THs yAwoons adda & épywr 
avOpwwos didos enol dv ydvorro. 24, Accatos €ore iva Kat Sicatwy 
TUxnTe. 25. Siros didrov nai awovros dpovtiga, 26. “Ore ot 
ToAdusot ais Thy woALy eioyecay amddyyoy Oo: woAtTa:. 27, "Amire, 
© waiées. 28. Aci rovs orparwras awd THs wéAcws amievar. 29, 
Avo orpareipara eis Thy yuerepay warpeay yay corny. 





ELEMENTARY POLITICS.—V 
(Continued from p. 812.) 
BEMPIRES (continued). 
AUSTRIA was now a group of provinces containing 


very various races and with various systems of 
administration, mostly ruled almost despotically 
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by an Emperor (so called). Germany, after the 

fall of Napoleon I., was reduced to a group of 

thirty-eight small States, governed despotically, in 
almost all cases, by their princes, but united in a 
sort of confederation. ‘here was a strong feeling 
among the people that Germany ought to form one 
nation with one government. But the princes who 
would have been deposed by the change did not 
agree with this view. In 1848 there was an abortive 
attempt atunion. In 1866, after the “ Seven Weeks’ 
War ” with Austria, the Confederation was reconsti- 
tuted as the North German Confederation under the 
leadership of Prussia, and after the Franco-German 
War of 1870-71, this Confederation (which had in- 
volved a Zvllverein or Customs’ Union between the 
constituent States) became the German Empire. 
The President is always the King of Prussia, who 
is called “German Emperor” (not Emperor of 
Germany, which would imply that the “ eminent 
domain” and other rights of sovereignty vested in 
the Crowns of the constituent States had passed 
to him). 

The Government of the Empire consists of the 
Emperor and his Ministers (who do not form a 
Cabinet) and a Legislature consisting of a Federal 
Council and a “ Diet,” or Reichstag. The members 
of the former are appointed by their respective 
Governments, and vote on instructions from them, 
Prussia appointing seventeen out of a total of fifty- 
eight; no other State has more than four, and most 
have only one. The Diet is elected in most cases 
practically by universal suffrage. 

To this central Government the States have ceded 
various rights-—including the right of coinage; of 
imposing customs duties and certain taxes; of 
administering the railway, postal, and telegraph 
service ; of managing the army and navy; and of 
declaring war. But Bavaria and Saxony, and, in 
some degree, Wiirtemberg, retain their own army, 
and some of the States retain certain privileges as 
to taxation and other matters. 

In short, the States are very unequal in size and 
privilege. All of them save two, Mecklenburg- 
Schwerin and Mecklenburg-Strelitz, have more or 
less of popular government. 

Here then we have a Federal Monarchy, a Con- 
federation which military necessities have drawn 
more closely together, and to which national senti- 
ment has given a permanent hereditary head. 
(Should the royal family of Prussia ever be totally 
extinguished, that of Bavaria would according to 
the Constitution succeed to the Imperial dignity.) 
As a rule, moreover, the head of the Prussian 
Ministry has been head of the Imperial Ministry 
also; and, partly from Prussian tradition, partly 
from the personal character of the Emperors, the 
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Crown takes a far more active part than in most 
constitutional monarchies in the aetual work of 
government. The immense benefits conferred on 
Germany by its unification—fhe common coinage, 
the freedom of trade and of settlement for any 
German within the limits of the Empire, the check to 
the despotism of the smaller princes—make it very 
improbable, apart from the existence of a strong 
national sentiment, that Germany will ever again be 
broken up as it was during the Middle Ages and 
the last century. But as to the predominance of 
Prussia, and of the influence of the Crown, per- 
manently, it would hardly be safe to prophesy. 

Up to 1860 the Austrian Empire was ruled 
by the Emperor almost despotically—though abor- 
tive attempts at revolution had been made in 
1848. In that year, however, local Parliaments 
were established in most of the provinces of 
the Empire, and a Reichsrath, or Parliament of two 
Houses, established for the whole. The Upper House 
now consists of peers, archbishops, and bishops, 
members nominated by the Emperor, and certain 
high officials, and members of the Royal Family. 
Part of the Lower House is elected directly, the 
suffrage being widely extended but not universal. 
Part, however, is elected by the merchants of the 
large towns and part by the large landowners ; so 
that there is direct class representation. Somewhat 
the same plan is carried out in the local Parliaments 
throughout Austria; but they consist of one Chamber 
only, and certain bishops and high officials have 
seats in right of their offices. Hungary from the 
first refused to send members to the Reichsrath ; 
and after the defeat of Austria in 1866, it was found 
necessary to conciliate it by restoring its liberties. 
Accordingly, Hungary has a Parliament of its own, 
the Emperor of Austria being King of Hungary, and 
the two countries being united only for military 
purposes, foreign affairs, and, in part, finance. To 
deal with these a sort of consultative committee, 
the Delegations, is appointed from each legislature 
annually. A large party in Hungary, however, claims 
total administrative separation from Austria; an- 
other in Bohemia demands that that province shall 
be put on the same footing as Hungary; and the 
Italians, the Poles, and the various Slavonic races 
which make up the bulk of the population of the 
Austrian dominions all claim greater independence. 
It is therefore hardly to be expected that Austria 
can long remain as she is. 

In these cases, we see that “ Emperor” has meant 
a ruler over a group of rulers or governments. It 
is chiefly on this ground that the adoption of the 
title “ Empress of India” by our Queen is defensible, 
Napoleon J. adopted the title partly from Roman 
traditions and partly because he aimed at being 
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the supreme arbitrator of Europe; Napoleon III. 
followed his uncle. Elsewhere, as in Mexico and 
Hayti (occasionally), the title has merely been used 
as a grandiose equivalent for “ King.” 


CHURCH AND STATE, 


So far as the history of Europe is concerned, 
there can be no doubt that Church and State were 
originally simply two aspects of the same “ body 
politic.” The Church, it must be remembered, 
includes the laity as well as the clergy, just as the 
State includes the ordinary citizens as well as the 
Sovereign and its officers. Now the earlier States 
of Europe cannot be said ever to have established 
the Church. The doctrine had come down from 
Pagan times that every State was under the special 
patronage and protection of certain gods: to deny 
their existence or refuse to worship them was an 
act of rebellion; and the early Christians were 
persecuted, less as heretics than as rebels. To 
bring in a new God seemed to be overthrowing 
the foundations of society. Now‘ when the 
Roman Empire was converted to Christianity, the 
ecclesiastical organisation tended to correspond in 
its subdivisions to the civil. The ecclesiastica] 
“provinces” and dioceses corresponded to the civil 
provinces and their subdivisions. Indeed, we still 
speak of the province of an archbishop and the 
diocese of a bishop, because those terms were used 
in Roman civil administration, though of course, as 
the Roman Empire went to pieces and the Church 
grew, and multiplied its bishops, the correspondence 
soon came to an end. Similarly in England, the 
Anglo-Saxon bishoprics originally coincided in area 
with the Anglo-Saxon kingdoms. The bishops sat 
in the King’s “Council of Wise Men” (which has 
grown into the House of Lords), not because they 
represented the Church, but because they were 
some of the most prominent people in the country. 
The clergy, like the nobles abroad or the Commons, 
formed an “estate of the realm” both in England 
and in the Continental kingdoms. Nor were either 
bishops or clergy in any way paid by the State. 
Lands were devoted to their support, either by the 
King—out of his personal domain—or by the nobles 
or private persons; or, more commonly, charges 
were laid on the land in perpetuity for religious 
purposes; but there was no formal “ establishment” 
of the Church. Heretics were all but unknown, 
and when they appeared were treated rather as 
rebels against established authority than as 
offenders against religion. But the notion of two 
distinct bodies, Church and State, was promoted 
partly by the growth of the power of the Papacy 
and its constant conflicts with the kings of various 
Huropean States; partly by the existence of the 
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clergy as a sepagite class, marked off by celibacy, 
with privileges of their own, and a law of their 
own—Canon Law—administered by their own 
courts ; and indirectly by those theories of Roman 
law which, applied to the kings of medizval Europe, 
eventually aided the rise of absolute monarchy like 
that of Louis ATV. of France, which the Tudors 
and Stuarts tried unsuccessfully to establish in 
England. If the Sovereign was responsible only to 
God, it followed that it was his right and duty to 
control the religious beliefs and practices of his 
people. If he disagreed with the Pope (whose 
infallibility was then not an article of faith), it was 
his duty still to follow his own view. In Germany 
this was put concisely during the Reformation in 
the Latin maxim, Cujus regio ejus religio (i.e., “He 
who has the country enforces on it hisown religion ”). 
States changed their faith as their rulers changed 
theirs. Moreover, Roman law had held that all 
corporations were subject in a special way to the 
State, which might dissolve them or alter the 
disposition of their property as it thought fit. 
The same power was claimed and exercised by 
Henry VIII.—for instance, in the dissolution of the 
monasteries; and even nominally Roman Catholic 
Sovereigns have often suppressed and disendowed 
the Jesuits in their country, or single monastic 
bodies. Agmin, the conflict between Episcopacy 
and Puritanism in England was not a conflict 
between two sects. It was a conflict between two 
parties in the Church as to what the discipline of 
the Church should be. That Nonconformists could 
exist side by side with the recognised forms 
of religion was an idea which grew up slowly, during 
the Commonwealth and even after the Restoration. 

This notion that the Church is simply the nation 
organised for religious purposes is at the bottom of 
a good deal of the religious persecution we hear of 
in Russia. The Russian Government does not 
object to foreigners worshipping as they please. It 
does not much mind if its Tartar subjects are 
heathens or Mohammedans; it regards them as 
being so by nature. But it does object—mistakenly 
no doubt—to Dissent among its own subjects, 
because this seems anti-national and unpatriotic. 
Thus it tries to force the national religion on its 
Polish and German subjects, just as it tries to make 
them speak Russian instead of their own languages. 
Happily, in England we are far beyond this stage 
of civilisation. But four centuries ago the view 
would have seemed to our ancestors natural enough. 
However, the contract theory, which was used to 
explain the origin of the State, was likewise used 
in the eighteenth century to explain the relations 
of State and Church. The State, it was said, 
guarantees freedom and support to one (or possibly 


to several) religious bodies. It can thus control 
their excessive zeal if necessary, and secure the 
advantages of religious teaching. The Church, on 
its part, guarantees to obey and support the 
Government. 

In many Continental countries this view has been 
acted on. In France at the Revolution Christian 
worship was formally abolished, and the property 
of the religious orders and the various religious 
corporations was confiscated. Then Napoleon I. 
re-established the Roman Church, making a 
formal agreement as to terms, or Concordat, with 
representatives of the Pope. The State pays the 
Catholic clergy (and the clergy of any sect which 
reaches 100,000 in number), and controls to some 
extent their appointment. Similar Concordats 
regulate the position of the Roman Church in 
other Continental States. But this contract theory 
easily passes into what is inaccurately known as 
Erastianism. Erastus was a Swiss of the sixteenth 
century, who, at a time when ecclesiastical synods 
exercised severe discipline, maintained that the 
power of punishment should belong to the civil 
authority only. Now the word is used to denote 
the theory that “‘the Established Church is a branch 
of the Civil Service.” If the State pays the clergy, 
it may easily claim to direct them as to what they 
shall teach. The French clergy are often reminded 
that they are “State-paid officials,” and for ex- 
treme interference in politics are punished by the 
suspension of their stipends. 

Finally, the theory of Voluntaryism is held by 
many Liberals and almost all Nonconformists in 
England, and fully realised in the British colonies 
and the United States. According to this view, 
the State and the Church, or Churches, are wholly 
distinct. The State should have no more to do with 
the Churches than with any other association. If 
any association misuses its property, or inter- 
feres with the legal rights of its members or others, 
the State can and does interfere. Similarly, it in- 
terferes to regulate the application of the property, 
even of Nonconformist bodies, if the trusts on which 
the property is held are not observed. But farther 
than this the State should not go. The ideal to be 
aimed at is “a free Church ”"—or, rather, several 
free Churches—in a free State. 

Disestablishment and Disendowment, in England, 
involve the replacement of the system implied in 
the first theory by the system implied in the fourth. 
The problem is immensely complicated by the fact 
that it is the first system we have to deal with, and 
not the second or third—that the Church is neither 
a body that has made terms with the State, nor a 
department of the Civil Service. As to creed, the 
Church of England is one body. As to property, itis 
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not one body, but a great many. Each cathedral 
chapter, each diocese, each separate parish (or 
rather its parson), has its property separate from 
all the rest. Much of this, it is true, is under 
common management, and it is supplemented from > 
certain common funds (which, however, do not 
legally belong to “the Church” asa body). Some 
of this property has belonged to these various owners 
for centuries; much has been recently given. There 
is no means of accurately distinguishing the new 
from the old, nor can anyone say at what date the 
line should be drawn. Of course, “the English 
Parliament is omnipotent”: there is no law 
preventing its altering the disposition of corporate 
property, and there is plenty of precedent for its 
doing so. Much may be said on both sides, both 
from a religious and a political point of view. But 
it is important that we should see exactly what the 
problem is, and comprehend its immense difficulty, 
of which only the barest idea can here be given. 
We may refer those readers who desire a fuller 
statement to the late Professor Freeman's little 
book, “ Disestablishment and Disendowment.” 
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TABLE 
Containing the Verbs that govern Certain 
Prepositions. 
A. 
Abalanzarse @ los peligros, to rush on dangers. 
Abandonarse d la suerte to abandon oneself to chance, 
Abocarse con alguno, to confer with anyone. 
Abochornarse de algu, to be chagrined at anything 
Abogar por alguno, to plead for anyone. 
Abordar d@ una nave, to rd a ship. 
Aborrecido cde todos, detested by all. 


to be inflamed with desires. 

to abound with or in riches 

weary with misfortunes. 

to abuse friendship. 

to be just come. 

to ret pen at auch a time 

to find out or hit upon the 
house, 

to take shelter in a church. 


Alrasarse en deseos, 
Abundar de riquezas, 
Aburrido de las disgracias 
Abusar de la amistad, 
Acabar de venir, 

Acaecer en tal tiempo, 
Acurtar d, con la casa, 


Aongerae « sagrado, 


Acomodarse a, con otro dicta- 
mnen, 
Acompafiarse con otros, 
Aconsejarse con, de sabios, 
Acontecer @ lus incantos, 
Acordarse cde lo pasado, 
Acreditarse de necio, 
Acreditarse con, parc alguno, 
Actuarse de, en los negocivs, 


Adelantarse ¢ otros, 


Adherirse 4 otro dictamen, 
Adolecer de alguna enfermedad, 
Aferrarse en, con su opinion, 


Aficionarse d, de alguna cosa, 
Afirmarae en lo dicho, 
Agraviarse de alguno, 


to conform oneself to another 
opinion 

to keep company with others, 

to take counsel with wise men, 

to happen to the unwary. 

to remember the past. 

to prove oneself a fool. 

to get credit with one. 

to acquaint oneself with busi- 
ness, 

to be in advance, or to take 
the lead, of others. 

to adhere to another opinion. 

to be [1] of some disorder. 

to be fixed in one’s own 
opinion. 

to be fond of anything. 

to affirm what has been sail 

to be affronted with anyone, 
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Ahitarse de manjares, 
Ahorcajarse en las espaldas, 
Ahorrar de razones, 

No ahorrarse con ninguno, 
Airarse con alguno, 
Ajustarse d la razon. 
Ajustarse con alguno, 
Alabarse de valiente, 
Alargarse a la ciudad, 
Alegrarse de algo, 

Alejarse de su tierra, 
Alimentarse de, cow yerbas, 
Alindar con otra heridad, 


Allanarse @ la justo, 
Amancebarse con los libros, 
Amaharse @ escribir, 
Andar con el tiempo, 


Andar de capa, 

Anidar en pleitos, 

Andar a gatas, 

Andar por tierra. 

Anhelar 4, por mayor fortuna, 


Anticiparse a otro, 
Aovar en la ribera, 
Aparar en la mano, 
Aparecerse @ alguno, 


Aparecerse en el camino, 


Aparejarse para el trabajo, 
Apartarse @ un lado, 
Apasionarse de, 4, por alguno, 
Apearse de su opinion, 
Apechugar con alguna cosa, 


Apechugar por los peligros, 
Apedrear con las palabras, 
Fol eae ad alguna cosa, 
Apelar de la sentencia, 
Apelar a otro medio, 


Apercibirse de armas, 
Apercibirse d, prva la batalla, 
Apretecido de, por todos, 
Apiadarse de los pobres, 


Aplicarse & los estudios, 
Apoderarse de la hacienda, 


Apostar d correr, 
Apresurarse @ venir, 
Apresurarse por alyuna cora, 
Apretar por la cintura, 
Aprobarse en alguna facultad, 
Aprobado de cirujano, 
Apropriado para el oficio, 
Apropriarse @ él, 
Apropincuarse 4 alguno, 
Aprovechar en la virtud, 
Aprovechar de lx ocasion, 
Apto para el empleo, 
Apurado de medios, 

Arder en desens, 

Arderse en quimeras, 
Arrebozarse con algo, 


Arrecirse de frio, 

Arreglarse d las leyes, 

Arregostarse a alguna cosa, 

Arremeter d, con, contra el 
muro, 

Arrestarse d todo, 


Arribar 4 tierra, 

Arrimarse d la pared, 
Arrinconarse en casa, 
Arrogarse (algo) & si mismo, 


Arrojarse ¢ pelear, 
Arroparse con la capa, 
Arrostrar a, con los peligros, 
Axarse de calor, 

Ascender d otro empleo, 


to surfeit oneself with food. 

to get de upon the back. 

to spare words. 

not to spare anyone. 

to be angry with anybody. 

to be rightly inclined, 

to make it up with anyone. 

to boast of bravery. 

to hasten to the city. 

to be rejuiced at anything. 

to leave one’s country 

to subsist wpon herbs. 

to be contiguous to another's 
estate. 

to submit to what is just. 

to be fond of books. 

to be clever in writing. 

to accommodate oneself fo 


me. 

to walk with a cloak on. 

to be litigious. 

to go on all fours. 

to be humbled to the dust. 

to wish for or covet better 
fortune, 

to anticipate another. 

to lay egys on the seashore. 

to receive with the hand. 

to present oneself suddenly 
before anyone. 

to Geel oneself suddenly ir 
the road. 

to prepare for work. 

to retire on one side. 

to be enamoured of anyone. 

to change one’s opinion. 

to undertake anything with 
spirit. 

to brave dangers. 

to abuse anyone with words. 

to adhere to anything. 

to appeal from the sentence, 

to have recourse fo another 
measure, 

to provide onesclf with arms. 

to get ready for battle. 

desired by all. 

to have compassion on the 


poor, 
to apply oneself to study. 
to take possession of the pro- 
perty. 
to bet ona race. 
to make haste to come. 
to make haste for something. 
to take fast hold ly the waist. 
to be approved in any faculty. 
approved as a surgeon. 
adapted to the office. 
to appropriate to oneself. 
to approach anyone. 
to improve tn virtue. 
to seize the opportunity. 
fit for the employment. 
exhausted of means. 
to burn with desires 
to be full of quarrels. 
oo moe oneself up in any- 
ng. 
to be Denniibed with cold. 
to conform to the laws, 
to be inclined to anything. 
to assault the wall, 


to be enterprising in every- 
thin 


g. 

to reach land or the shore. 

to lean against the wall. 

to shut oneself up at home, 

to appropriate anything to 
oneself, 

to rush on fo fight. 

to cover oneself with a cloak. 

to face dangers. 

to be scorched 1ith heat. 

to rise to another office. 


Asegurarse de su cantrario, 


Asesorarse con letrados, 
Asistir ¢ los enfermos, 
Asistir en tal casa, 
Axsomarse @, por la ventana, 
Asparse a giitos, 


Asparse por alguna cosa, 
Atarse «i una sola cosa, 
Atemorizarse de, por algo, 
Atenerse @ lo seguro, 
Atento con sus mayores, 
Atollarse ev los caminos, 
Atreverse @ cosas grandes, 


Atreverse con todos, 


Atribularse en, con los traba- 


On, 
Atropellarse en las acciones, 
Atufarse en la conversacion, 
Atufarse por poco, 
Avecindarse en algun pueblo, 


Avenirse con todos, 
Aventajarse a otros, 


Avergonzarse @ pedir, 
Avergonzarse ce algo, 
Averiguarse con alguno, 
Aviarse de sopa, 

Avocar alguna cosa ¢ si, 


Balancear a tal parte, 
Balancear « la duda, 

Balar por dinero, 
Bambolear engla maroma, 
Bafiarse en agua, 

Barar en tierra, 

Barbear con la pared, 
Bastardear de au naturaliza, 
Bastardear en sus acciones, 


Batallar con los enemigos, 
Bajar dla cueva, 

Bajar de la torre, 

Bajar hacia el valie, 
Blasfemar de Ja virtud, 
Blasonar de valiente, 
Bordar (algo) de, con plata, 


Bordar de pasados 
Bordar (algo) al tambor, 


Bostezar de hambre, 

Bramar de corage, 

Brear d chaseo, 

Bregar con alguno, 

Brindar con regulos 

Brindar d Ja salud de alguno, 

Bu fla part 
ullir en, odas 8, 

Burlarse de algo, 


Caber de piés, 


ea Sante 

Caer cic tal parte 

Caer de lo alto, ; 

Caer en ticrra, en cuenta, en 
error, en tal tiempo, en lo 
que se dice. 


Caer por Pascua. 
Caer sobre los enemigos, 
Calarse de agua, 


Calentarse d Ja lumbre, 


B 
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to shelter onesclf from one’s 
eneny. 

to seek counsel of learned men. 

to assist the sick. 

to attend such a house. 

to look out of the window, 

to be exhausted with clumour- 
ings. 

to torment oneself for any- 
thing. 

to tie oneself to one thing 
alone. 

to be afraid of something. 

to keep on the safe side. 

respectful to one’s superiors. 

to stick fast in the road, 

to animate oneself to great 


things, 
to dare everybody. é 
to be afflicted with labour or 
troubles. 


to overhasten actions, 

to take offence in conversation. 

to be affronted at a trifle. 

to take up one’s abode in any 
town. 

to agree with everybody. 

to gain the advantage over 
others. 

to be ashamed of asking. 

to be ashamed of anything. 

to agree with anyone. 

to furnish oneself with clothes. 

to call a cause from an inferior 
court to one’s own, 


to vibrate on such a side. 

to fluctuate in doubt. 

to clamour for money. 

to dance on the rope. 

to bathe oneself in water. 

to run aground, 

to reach a wall with one’s chin, 

to degenerate from his nature. 

to be degenerate in one’s 
actions. 

to fight with the enemy. 

to go down fo the cellar. 

to descend from the tower. 

to descend towards the valley. 

to blaspheme against virtuc. 

to boast of bravery. 

to embroider anything in or 
with silver. 

to embroider with the needle. 

to embroider on a tambour 
frame. 

to gape with hunger. 

to roar with anger. 

to vex with tricks. 

to struggle with anyone. 

to offer presents. 

to drink to anyone’s health. 

to swell with anger. 

to move én all parts. : 

to make a jest of anything. 


C. 


to be able to stand on one’s 
feet. 

to be contained in the hand. 

to fall on such a side. 

to fall from on high. 

to fall wpon the earth, to com- 
Peters to fall into error, 

oO fall out at such a time, to 

understand what is said. 

to fall at Easter. 

to fall upon the enemy. 

to wet oneself through with 
water. 

to warm oneself at the fire. 
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Calificar de docto, 
Callar la verdad ¢ otro, 


‘ Callar de, por miedo 


Calumniar 4 alguno de injusto, 


Calzarse a alguno, 
Cambiar alguua cosa por otra, 


Caminar a pie. 

Caminar por el monte, 
Cansarse de, con el trabajo, 
Cansarse de pretender, 
Cansarse en el cainino, 
Capaz de cieu arrobas, 


‘Capaz de, por el empleo, 


Cajntular a alguno de mal Juez, 


Cargarse de razon, 
Casar una persona (6 cosa) con 
tra 


otra. 

Categuizar 4 alguno para al- 
guna cosa, 

Cautivar, & alguno con, por 
beneficiorn, 

Cazcalear de una parte « otra, 

Ceder en beneficio de alguna, 

Censurar de mala, 

Cefiirse a lo posible, 

Chancearse con alguno, 

Chapuzar algo en el agua, 

Chocar a alguno, 

Chocar con otro, 

Clamar ¢@ Dios, 

Clamorear por los muertos, 

Coartar la facultad d alguno, 

Cobrar dinero de los deudores, 

Colegir de, por lon antecedentes. 

Coligarse con alguno, 


pi lumniase en el aire, 
Comedirse en las palabras, 
Comenzar @ decir, 

Comerse ce envidia, 

Competir con alguno, 
Complacerse de, en alguna cosa, 
Componerse con los deudores, 
Componerse de bueno y malo, 
Comprometerse con alguno, 


Comprometerse en jueces arbi- 


9 
Comunicar (luz) d alguna 
parte, 
Comuniecar (uno) con otro, 
Concebir (alguna cosa) en el 
anito, 
Concebir una cora por buena, 
Conceptuar & alguno de, por 
sabio, 
Concertar una coaa con otra, 


Concordar la copia con el 
Cc pees Iguna parte 
oncurrir @ alguna ’ 
Concurrir con otros, 
Concurrir en un dictameni. 
Condenar a& uno en las costas, 
Condolerse de los trabajos, 
Confederarse con alguno, 
Conferir en negocio entre los 
amigos, 
Confesarae cen alguno, 
Confesarse de sus culpas, 
Conflar en, de alguno, 
Confinar con, 


Confirmarse en su dictamen, 


Conformarse con el tiempo, 
Confundirse de lo que se ve, 


Confundirse en sus juicios, 
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to qualify anyone asa learned 


man. 

to conceal the truth from an- 
other. 

to be silent from fear. 

to calumniate anyone as un- 
just. 

to lead anyone by the nose. 

to exchange one thing for 
another. 

to travel on foot. 

to walk along the mountain. 

to fatigue oneself with work. 

to be tired of pretending. 

to be tired on the road. 

capable of holding a hundred 
arrobas, 

capable for the post. 

af be prcacn anyone as a bad 
judge. 

to insist wpon one’s opinion. 

to couple one person (or thing) 
with another, 

to persuade anyono to any- 
thing. 

to overcome anyone with fa. 
vours, 

to go lounging about, 

to resign {2 another's favour. 

to blame (anything) as bad. 

to keep within bounds. 

to joke with anyone. 

to sink anything tn the water. 

to provoke anyone, 

to strike one against the other. 

to call upon God. 

to ring a peal for the dead. 

to restrict anyone’s powers. 

to receive money from debtors. 

to infer from the antecedents. 

to inake an alliance with any- 


one, 

to swing in the air. 

to be civil in words, 

to begin to say. 

to pine with envy. 

to vie with anyone, 

to be pleased with anything. 

to compound with debtors. 

to be made of good and bad. 

to render oneself answerable 
to anyone. 

to compromise by arbitration. 


to communicate (light) to any 
rt. 


bis Gouiiaing one with another. 

to comprehend or conceive 
romething. 

to conceive anything as good, 

to look upon anyone as a wise 


man, 

to concert one thing with 

io tnake il it) 

oO make the copy agree with 

the original. 

to meet at some plece. 

to agree with others. 

to agree in one opinion. 

to condemn one 12 costs. 

to be grieved with the troubie. 

to ally oneself with anyone. 

to confer on business with 
friends. 

to acknowledge to anyone. 

to confess one’s sins. 

to rely upon anyone. 

to be adjacent to (speaking of 
countries). 

to be confirmed in one’s opin- 


ion. 

to conform to the times. 

to be confounded with what 
one fees, 

to he thrown (one’s senses) into 
confusion. 
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Congeniar ¢on alguno, 

as agro algo de, por sefia- 
es, 

Congraciarse con alguno, 


Congratularse de alguna cosa, 
Conmutar algo con otra cosa, 
Consentir en algo, 

Conspirar en un intento, 
Constar por escrito, 
Contaminarse de heregias, 


Contenerse en su obligacion, 
Contrapesar una cosa con otra, 


Contravenir a la ley, 
Contribuir con dinero, 
Convencerse de la razon, 
Convenir en alguna cosa, 
Conversar en inaterias de esta- 


do, 
Convidar & alguno con dinero, 
Convocar d junta, 
Cooperar a alguna cosa, 
Correrse de vergiienza, 
Correaponder @ los beneficios, 
Cotejar la copia con el original, 


Cuadrar con e] encargo, 
Cuadrar a alguno, 
Culpar 4 uno de omiso, 
Cumplir con alguno, 


Cumplir con su obligacion, 
Curarse en salud, 

Curtirse al aire, 

Curtido de sol, 


THE NEW POPULAR EDUCATOR. 


to be congenial fo anyone. 
to conjecture anything by 


signs, 

to ingratiate oneself with 
anybody. 

to rejoice tn or at anything. 

to barter one thing for another. 

to agree to anything, 

to enter into-a conspiracy. 

to state in writing. 

to contaminate oneself with 
heresies. 

to hold to one’s contract. 

to weigh one thing against or 
with another, 

to transgress against the law. 

to contribute money. 

to be convinced by reason. 

to agree upon anything. 

to converse upon affairs of 
state. 

to offer money to anybody. 

to convene a meeting. 

to co-operate in anything. 

to be ashanied. 

to be grateful for benefits. 

tu compare the copy with the 
original, 

to tit for the employment. 

to fit anyone. 

to blame anyone for negligence. 

to dineharee one’s obligation 
to any body. 

to perform one’s duty. 

to take care of one’s health, 

to tan OY the air. 

tanued by the sun, 


D. 


Dar 4 alguno de palos, 
Dar de blanco, 

Dar en manias, 

Dar por visto, 

Darse por vencido, 


Decaer de su autoridad, 
Dedicar su tiempo al estudio, 
ape! de escribir, 

Delatarse al juez, 


Depender de ‘alguno, 
Derrengar de alguna cosa, 
Desabrdcharse con alguno, 


Desagradecido d algun bene- 
ficio, 

Desahogfrse con alguno de su 
pena, 

Desapropiarse de algo, 

Desca @ en, con alguna 


cosa, 
Descalabazarse en alguna cosa, 


Descansar de la fatiga, 
Descollar sobre otros, 
Desconflar de alguno, 
Descubrirse con alguno, 
Descuidarse de su obligacion, 
Desdecir de su caracter, 
Desdecir de lo dicho, 
Desdefiarse de alguna cosa, 
Desenfréenarse en vicios, 
Desertar de las banderas, 
Deshacerse en llanto, 
Desmentir d alguno, 

pertar ¢ alguno, 
Despertar del stiefio, 
Despoblarse de gente, 
Desquitarse de la perdida, 
Destrizarse 4d llorar, 


Destrizarse de enfado, 
Desviatse del camino, 
Desvivirse por algo, 
Detenerse en dificultaden, 


to beat anyone with a stick. 
to hit the mark, 
to be foolish, whimsical, 
to suppose anything as seen. 
to acknowledge oneself as 
conquered, 
to fall from one's authority. 
to employ one’s time in study. 
to leave off writing. 
to accuse oneself before a 
judge. 
to depend wpon anybody. 
to detest anything. 
to divulge one's 
another. 
‘ungrateful for any benefit. 


secret to 


to impart one’s trouble to 
another. 

to alienate anything. 

to labour hard on anything. 


to puzzle one’s brains to tind 
out something. 

to rest from fatigue. 

to surpass others. 

to mistrust anyone. 

to disclose oneself to anyone. 

to neglect one’s duty. 

to deviate from one’s character. 

to retract what one has said. 

to disdain anything. 

to abandon oneself to vices, 

to desert the standard. 

to burst into tears. 

to give anyone the lie. 

to awake anyone. 

to awake from sleep. 

to become depopulated. 

to make up for one’s loss. 

aoe oneself with weep- 
ng. 

to consume oneself with anger. 

to lose one’s way. 

to be anxious for something. 

to be stopped by difficulties. 


Dignarse de conceder algo, 


Disgustarse de una cosa, 
Disponer de los bienes, 
Disponerse @ caminar, 
Disputar de, sobre una cosa, 


Disentir de otro dictamen, 

Disuadir & alguno de alguna 
cosa, 

Dividir por mitad, 

Dotado de ciencia, 


Dudar de alguna cosa, 
Durar por mucho tiempo, 


E 


Kchar algo en, por tierra, 
Embobarse con, de, en alguna 
COBA, 
Emboscarse en el monte, 
Embutir de algodon, 
Emendarse con la correccion, 
Empaparse en agua, 
Emparejar con alguno, 


Emparentar con alguno, 
Empefiarse en una cosa, 
Empefiarse por alguno, 
Enmplearse de alguna cosa, 


Enagenarse de alguna cosa, 
Enamorarse de alyuno, 
Enamoricarse de alguno, 
Encallar una nave en arena, 
Encaramarse en, por, sobie la 
pared, 
Encararse d, con alguno, 
Encagarse de algun negocio, 
Encasquetarse algo en la ca- 


28, 
Encenagarse en vicios, 
Encenderse en ira, 
Enconarse con alguno, 
Enfermar del pecho, 
Engreirse con la fortuna, 
Enlazar alguna cosa con otra, 
Ensayarse d, para alguna cosa, 
Ensayarse con alguna cosa, 
Entender de alguna cosa, 
Entender en sus negocios 
Enterarse en algun negocio, 


Entrar en alguna parte, 
Entremeterse en cosas de otro, 


Equivocarse una cosa con otra, 


Equivocarse en algo, 

Escaparse por la ventana, 

Escarinentar de, con alguna 
cosa, 

Escaso de medios, 

Esceder d otra cosa, 

Esceder en mil reales, 

Escusarse con alguno, 

Estampar en papel, 

Estar @ la orden de otro, 

Estar de viaje, 

Estar en animo de, 

Estar en lo que hace, 

Estar para salir, 

Estar por alguno, 

Estar por suceder, 


Facil de digerir, 

Faltar d la palabra, 
Faltar de alguna parte, 
Falto de juicio, 
Fastidiarse de manjares, 
Favorecerse de alguno, 
Fijar en la pared, 
Fuerte de condicion, 


to condesceygd to grant any- 
ie 

to be disgusted with anything. 

to dispose of goods. 

to prepare oneself for travel. 

to dispute on or about any- 
thing. 

to dissent from another's 
opinion. 

to dissuade anyone from any- 
thing. 


to divide into halves. 
endowed with learning. 
to donbt anything. 

to last a long time. 


tothrow anything on the earth. 
to be stupetied with anything. 


to be in ambush on a hill. 

to line with cotton. 

to be ainended by correction. 

to be soaked with water. 

to put one on a level with any- 
one. 

to be related to anyone. 

to pledge oneself to a thing. 

to take part for another. 

to employ oneself about a 
thing 

to alienate anything. 

to be enamoured with anyone. 

to fall in love with anyone. 

to rnin a ship on the sand. 

to climb up the wall. 


to face another. 

to undertake any business. 

to be obstinate in maintaining 
anything. 

to become vicious? 

to kindle with anger. 

to be irritated against anyone. 

to have a pain in the breast. 

to become vain with fortune. 

to tie one thing to another. 

to try to do anything. 

to become expert in anything. 

to understand anything. 

to understand one’s business. 

to be well acquainted with any 
business. 

to enter any place. 

to meddle with 
affairs. 

to mistake one thing for an- 
other. 

to be mistaken in anything. 

to escape through the window. 

to take warning at anything. 


another's 


limited, or scanty, in means, 
to excel another thing. 

to exceed by a thousand reals, 
to excure oneself to anyone. 
to stamp on paper. 

to be under another's on ders. 
to be on a journey. 

to have a mind to. 

to know what is doing. 

to be going out. 

to be in favour of anyone. 

to be near happening. 


F 


easy of digestion, or to digest. 
tu break one’s word. 

to be missing from somewhere, 
wanting in judgment, 

to be disgusted with food. 

to avail oneself of anyone. 

to fix on the wali. 

in high condition. 


SPANISH. 


e G. 


Girar 4 cargo de otro, 
Girar de una parte 4 otra, 


Girar por tal parte, 

Gozar de alguna cosa, 

Graduar una cosa por, de buena, 
Grangear d, de alguno, 

Gustar de alguna cosa, 


to draw a bill wpon another. 

to reel from one side to an- 
other. 

to turn to such a side. 

to relish anything. 

to pronounce an yehine as good, 

to gain the affection of anyone. 

to like anything. 


H 


Hablar en Griego, 

Hacer a todo, 

Hacer de valiente, 

Hartarse de comida, 

Henchir de agua, 

Hervir en, de gente, 

Hincarse de rodillas, 

Hocicar en alguna cosa, 
Holgarse de, con alguna cosa, 
Humanarse con los inferiores, 


Idoneo para alguna cosa, 
Imbuir de, en, 

Impelido de la necesidad, 
Imponer una pena &@ alguno, 


Imprimir en el] animo, 
Impropr® de, en, pura su edad, 
Inapelable de su opinion, 
Incidir en culpa, 

Incumbir @ alguno, 
Inductivo de error, 

Tndultar de la pena, 

Infecto de heregias, 
Inficionado de peste, 

Influir en alguna cosa, 
Ingrato a@ l¢s beneficios, 
Ingrato con los amigos, 
Insinuarse con los poderosos, 


Inspirar @ alguno, 
Internarse con alguno, 
Introducirse con los que man- 


dan, 
Ingerir un arbol en otro, 
Ir por el camino, 


Lamentarse de la disgracia, 
Lastimarse con, en una piedra, 
Lastimarse de alguno, 

Leer los 


Lindar con, 
Llevarse de alguna pasion, 


Ludir una cosa con otra, 


nsainientos a alguno. 
Limitar las facultades d alguno, 


to talk gibberish or Greek. 
to be handy at anything. 
to pretend to courage. 

to satiate oneself with food 
to fll with water. 

to swarm with people. 

to kneel down. 

to stuinble on anything. 

to rejoice at anything. 

to coudescend to inferiors. 


fit for anything. 


to imbue with. 

unpelled by necessity. 

to impose a penalty upon any- 
one. 

to imprint on the soul. 

unbecoming his age. 

obstinate in one's opinion. 

to fall again into a fault. 

to be incumbent wpon anyone, 

leading ¢o error. 

to remit the punishment. 

tainted with heresies. 

infected with the plague. 

tohave influence in any matter. 

ungrateful for benetits. 

ungrateful to friends. 

to insinuate oneself with the 
great. 

to inspire anyone. 

to creep into another’s favour, 

to introduce oneself to those 
who command. 

to graft one tree on another. 

to go in the road, 


L. 


to lament the misfortune. 

to hurt oneself against a stone, 

to take pity on ay lea 

to read anyone’s thoughts. 

to limit anyone’s powers. 

to be adjoining to. 

to be carried away by soime 
passion, 

to rub one thing against an- 
other, 


M 


Malquistarse con alguno, 


Manar ae de una fuente, 
Manco de una mano, 
Mantener conversacion a al- 
guno, : 
Mantenerse de yerbas, 


to make oneself hated by any- 
one. 

to bring water from a fountain, 

Maimed of one hand. 

to keep up conversation with 
anyone. 

to live upon herbs. 


Maquinaren, sobre, alguna cosa, to contrive anythin 


Maravillarse de alguna cosa, 
Mas de cien ducados, 
Matarse en trabajar, 

Matarse por conseguir, 
Medirse con sus fuerzas, 


Medirse en las palabras, 
Mejorar de empleo, 
Meter en empefio, 
Meterse 4 caballero, 


to wonder at piything: 

more than a hundred ducats. 
to kill oneself with labour. 
to kill oneself to obtain. 


‘ to act according to one’s abili- 


ties. 
to weigh one’s words. 
to better one’s employment. 
to put under the necessity. 
to affect the character and 
dignity of a gentleman. 


Meterse en los peligros, 
Mirar d oriente, 

Mirar por alguno, 
Molerse a trabajar, 
Motlido de andar, 
Montar @ caballo, 
Montar en mula, 
Montar en colera, 
Morir de edad, 
Morirse ¢e frio, 
Morirse por lograr alguna cosa, 
Motejar de ignorante, 
Motivar con razones, 
Mudar de intento, 
Mudarse de casa, 
Murmurar de alguno, 


N 


Nacer con fortuna, 

Nacer en las malvas, 

Nacer para trabajos, 
Negarse @ la comunicacion, 
Noinbrar para el empleo, 
Notar de hablador, 

Nimio en su pioceder, 
Nivelarse a lo justo, 


O 


Obstar a una cosa, 

Ocuparse en trabajar, 
Ofeuderse de, con alguna cosa, 
Oler da otra cosa, 

Olvidarse de lo pasado 
Oprimir con el poder, 
Ordenarse de sacerdote, 
Orillar a alguna parte, 


Pagarse de buenas razones, 


Paliear ¢ alguno, 

Purar en casa, 

Pararse @ descansar, 

Pararse con alguno, 

Parecer en alguna parte, 

Parecerse a otro, 

Paitir a Italia, 

Partir por mitad, 

Pasar a Madrid, 

Pasar de Sevilla, 

Pasarse de la memoria, 

Pasarse de madura, 

Pasarse de letras, 

Pasearse por el cainpo, 

Pecar contra la ley, 

Pecar de ignorante, 

Pecar en alguna cosa, 

Pecar por demasia, 

Pedir alguna cosa d alguno, 

Pedir de justicia, 

hs contra, er la pared, 

Pelarse por algo, 

Pender de alguna cosa, 

Penetrado de dolor, 

Pensar en alguna cosa, 

Perder de vista, 

Perderse en el camino, 

Perecer de hambre, 

Perecerse de risa, 

Peregrinar por el mundo, 

Perseguido por enemigos, 

Persuadir d alguno, 

Persuadirne ¢ algo, 

Persuadirse de, por las razones 
de otro, 

Pertrecharse de lo necesario, 


Picarse de alguna cosa, 
al aie é alguno, 
— nos, 
Poblar de Arboles. 
Poblarse de gente 
Ponderar de grande, 
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to expose onexelf to dangers. 
to face the exst. 

to look for anyone's interest. 
to tire oneself with working. 
fatigued with walking. 

to mount on horseback, 

to mount a mule. 

to get into a passion. 

to die at an early age. 

to be dying with cold. 

to long to obtain anything, 
to atigmatise as ignorant. 

to justify by reasons. 

to change one’s mind. 

to remove from a house. 

to murmur against anyone. 


to be born to fortune. 

to be born of low parentage. 
to be born to labour or trouble, 
to deny oneself to company, 
to nominate to the post. 

to censure as a talker, 
over-nice in one’s conduct. 

to conform to what is just. 


to hinder a thing. 

to be occupied with work. 

to be offended at anything. 
to sinell of something else. 
to forget the past. 

to oppress by power: 

to ve ordained as a priest. 

to draw near to any place. 


to be satisfled with goud rea- 
BON, 
to clap anybody. 
to stay at home. 
to stop to rest oneself, 
to stop with anyone. 
to appear anywhere. 
to resemble another. 
to set off to Italy. 
to divide in halves. 
to go to Madrid. 
to go beyond Seville. 
to slip one’s memory. 
tu be over-ripe, 
to become a scholar. 
to take a walk in the couutry, 
to transgress the law. 
to sin through ignorance. 
to be faulty in anything. 
to sin through excess. 
to ask something of anyone. 
to claim in or sue at Jaw. 
to fasten against or tothe wall. 
to be anxious for something. 
to depend upon anything. 
paired with grief, 
think of anything. 
to lose sight of. 
to lose one’s way. 
to perish with hunger. 
to die with laughing. 
to wander through the world. 
poee by enemies. 
) persuade anyone. 
to be persuaded of something. 
to be persuaded Jy another's 
reagons. 
to provide oneself with neces- 
garies. 
to pique oneself on anything. 
xactly like anyone. 
to be tormented by pimples. 
to fill with trees. 
to be peopled by persons. 
to exuggerate. 
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Poner « oficio, 

Poner en alguna parte, 
Poner por corregidor, 
Poseido de temor, 
Postrado de la enfermedad, 
Postrarse en cama, 
Postrarse en tierra, 
Precedido de otro, 
Preciarse ce valiente, 
Preferido de alguno, 
Preguntar ¢ alguno, 
Prendarse ce sizune: 
Prender en la tierra, 
Preocuparse de alguna cosn, 
Prescindir de alguna cosa, 
Presidir a@ otros, 

Presidir en un tribunal, 
Prestar para la salud, 
Presumir de docto, 
Prevenirse de lo necesario, 


Pringarse en alguna cose, 
Privar con alguno, 
Proxime a morir, 


THE NEW POPULAR EDUCATOR. 


to put in business, 

to put somewhere, 

to appoint as corregidor. 

possessed by fear. 

prostrated by sickness. 

to be contined to one's bed. 

to kneel down on the ground. 

preceded by another. 

to pique oneself on courage. 

preferred by anyone. 

to ask anyone. 

to be taken with anyone. 

to take root in the earth. 

to be preoccupied by anything 

to lay aside anything. 

to preside over others. 

to preside in a tribunal, 

to contribute to health. 

to set up fora man of learning 

to provide oneself with neces- 
naries. 

to intermeddle in anything. 

to be intimate with anyone. 

at the point of death. 


Q. 


Quebrantar los huesosdalguno to break anyone's bones. 


Quebrar el corazon 4 alguno, 
Quedar de asicnto, 
Quedar de piés, 
Quedar en casa, 
uedar por andar, 
uedar por alguno, 
uedar por cobarde, 
Quedar por wia, 
uedarse en el sermon, 
Gicrelisres a, ante el juez, 


Querellarse de sn vecino, 
uemar con malas razones, 
uemarse de alguna palabra, 

Querido de sus amigos, 

Gitta a alguno, 
uitar de alguna parte, 

Quitarse de quimeras, 


to break anyone's heart. 

to remain in a place. 

to remain standing. 

to remain at home. 

to have to proceed further. 

to be bail for anyone. 

to be reputed a coward. 

to fall to my share. 

to stop short in a discourse. 

to lay one’s complaint before 
the judge. 

to complain of one’s neighbour. 

to inflame one with invective. 

to be offended at any word, 

beloved by one’s friends. 

to take from anyone. 

to take from any place. 

to rid oneself of whims. 


R. 
Rabiar de hambre, to be very hungry. 
Rabiar por comer, to lony to eat. 
Radicarse en la virtud, to be fixed in virtue. 


Raer de alguna cosa, 
Rayar con la virtud, 
Recalcarse en lo dicho 


Recataree de alguno, 

Recibir ¢ cuenta, 

Recibir en casa, 

Recibirse de abogado, 
Recudira alguno con el sueldo, 
Redondearse de deudas, 
Redondar en beneticiv, 

Reirse «t carcajadus, 

Reirse de alguno, 

Renegar ¢le alguna cosa, 
Resbalarse de ‘as manos, 
Resentirse de alguna cosa, 
Residir de asiento en alguna 


parte, 
Residir en Ja corte, 
Resolverse & alguna cosa, 
Responder 4 Ja pregunta, 
Restituirse d su casa, 
Retirarse d la soledad, 
Retraerse ¢@ alguna parte, 
Reventar de ri 
Reventar por hablar, 
Revestirse de autoridad, 
Nobar dinero ¢@ alguno, 
Rodar por tierra, 
Rodear ie todas partes, 
Rogar alguna cosa d alguno, 
Romper por alguna parte, 
Rozarse una cosa con otra, 


to scrape from anything. 

to excel tn virtue, 

to be firm in what has been 
said. 

to be cautious with anyone 

to receive on account. 

to receive at home. 

to be admitted asa counsellor. 

to pay anyone his wages. 

to pay off one’s debts. 

to conduce to the benetit. 

to laugh heartily. 

to laugh at anyone. 

to apostatise from anything 

to slip away from the hands. 

to resent anything. 

to be settled in any place. 


to reside at court. 

to resolve upon anything. 

to answer the question. 

to return fo one's house. 

to retire into solitude. 

to take refuge anywhere. 

to burst with laughter. 

to burst with a desire tospeak. 

to be invested with authority. 

to rob anyone of money. 

to upret. 

to encompass on all sides. 

to beg anything of anyone. 

to break in any wee 

to rub one thing against 
another. 


Saber a vino. 

Saber de trabajos, 
Sacar «i la plaza, 
Sacar de alguna parte, 
Sacar en limpio, 


Salir @ alguna cosa, 
Salir con la pretension, 
Salir por fiador, 

Saltar @ la imaginacion, 
Naltar «/e gozo, 

Sultar en tierra, 


Sentarse en la mena, 
Sentarse « la silla, 

Servir de mayordomo, 
Servir en palacio, 
Sincerarse de alguna cosa, 


Sitiado de enemigos, 

Sitiar por hambre, 
Sobresaltarse de alguna cusa, 
Sojuzgado de encinigos, 
Sonar @ hueca, 

Sordo @ las voces, 
Sospechoso 4 alguno, 
Subsistir del auxilo ageno, 
Sustraerse de la obcdiencia, 


Supeditado de los contrarios, 
Suplicar de la sentencia, 


Surgir en el puerto, 

Surtir de viveres, 
Suspenso de oficio, 
Suspirar por e) mando, 
Sustentarse con yerbas, 
Sustentarse de csperanzas, 


Tachar & alguno ce ligero, 
Temblar de frio, 
Temido de muchos, 
Temible a los contrarios 
Templarse en comer, 
Tenerse en pié, 
Tee le gate r 

irar tal par 
Tiritar de frio, 
Tocar dé alguno, 
Tocar en alguna parte, 
Tovado de enfermedad, 
Tomar de tal modo, 
Torcido de cuer}0, 
Trabar de alguno, 
Trabar una cosa con otra, 
Trabar en alguna cosa, 
Trabarse de palabras, 
Trabucarse ¢? las palabras, 
Transitar por alguna parte, 
Transpirar por todas partes, 
Traspasado de dolor, 
Tratar en Janas, 
Triunfar de los enemigos, 
Tropezar en alguna cosa 


. 


to taste like wine. 

to be acquainted with trouble, 

to take to the market. 

to take from any place. 

to copy fair, or clear up 
doubts. 

to co-operate in anything. 

to attain one’s aim. 

to appear «ts security. 

to strike the imagination. 

to leap with joy. 

to leap on the ground, on 
shore. 

to sit down to table. 

to sit down tn the chair, 

to serve as a steward. 

to be a servant in a palace. 

to clear oneself jfrom sume- 
thing. 

besieged by enemies, 

to starve out. 

to be startled at anything. 

subdued by cnemies. 

to sound hollow. 

(leaf to the cries. 

suspected by anyone, 

to subsist by others’ aid. 

to withdraw from one's obedi- 
ence. 

aubdued by the enemies. 

to petition against the sent- 
ence. 

to ride at anchor in the port. 

to supply with victuals. 

suspended from office. 

to aspire after command. 

to support oneself on herbs, 

to sustain oneself with hopes, 


Ty 


] 
to accuse anyone of levity. 
to tremble with cold. 
feared by mnany. 
dreaded by his enemies. 
to be temperate in eating. 
to remain on foot or standing. 
to dye blue. 
to draw towcrds such a side. 
to shiver with cold. 
to fall to anyone. 
to touch in any place. 
touched with disease. 
to take in such a manner. 
deformed in body. 
to seize on ris dupe 
to join one thing ith another. 
to fall upon anything. 
to engage in words. 
to be confused in one’s words, 
to pass by any place. 
to transpire on all sides, 
pierced with grief. 
to deal i wool. 
to triumph over the enemy. 
to stumble on anything. 


Utilizarse en, con alguna cosa, arial advantage from any- 
ng. 


Vacar al estudio, 
Vaciarse de alguna cosa, 
Vaciarse por la boca, 
Vacilar en la eleccion, 
Vacuo de entendimiento, 
r por el mundo, 
Valuar en tal precio, 
Vanagloriarse de alguna cosa, 


Vecino ai trono, 
Vocino de Antonio, 


Vv 


to attend to study. 

to be emptied af ayyehing: 

to be open-mouthed., 

to hesitate iv one’s choice. 

empty-headed, 

to wander through the world. 

to value at such a price. 

to be puffed up with pride 
about anything. 

near the throne. 

a neighbour of Anthony's. 


TERMS USED IN 


Velar @ los mugrtos, 


to watch by the dead. 
Vencerse 4 alguna cosa, 


to conquer oneself in any- 
thing. 

conquered by the enemy. 

to revenge oneself on another, 

to meet anyone. 

to find oneself in such a 
latitude or high station. 


Vencido de Jos enemigos, 
Vengarse cle otro, 

Verse con alguno, 

Verse en altura, 


Vestir ct la moda, to dress in the fashion, 
Vestirse de patio, to be dressed in cloth, 
Violentarse en alguna cosa, to be violent iu anything. 
Vivir de limosna, to live by alins. 

Vivir por mil : to live by a miracle. 
Vivir sobre la haz de latierra, to live without care. 
Volar por el aire, to fly in the air. 


to defend the truth. 
Z 


to escape anything. 

to hide oneself in any place. 
to dive into water. 

to founder in the storm. 


Volver por la verdad, 


Zafarse de alguna cosa, 
Zambucarse en alguna parte, 
Zampuzarse en agua, 
Zozobrar en la tormenta, 


TERMS USED IN COMMERCE.—III. 


[Continued from p, 272.) 


PRIME Cost.—-The first cost, before charges begin 
to accrue. 

PRINCIPAL signifies the responsible person. It 
also applies to the partners in any establishment, 
who are spoken of as the principals. In Banking, 
the sum on which the interest arises. 

PRIVATEER.—A private ship fitted out for warlike 
purposes under a licence from the Government. 
(See Latters of Marque.) 

PROCEEDS.—The actual result or sum produced 
by any sale. 

PRocToRr.—An officer in the admiralty and eccle- 
siastical courts, corresponding with an attorney in 
common law or a solicitor in equity. 

PROCURATION.—The representative power derived 
under the authority of another, either by letter or 
power of attorney. 

PRODUCE.—The raw productions of a country; a 
. term more frequently applied to those of foreign 
growth, such as tea, cotton, sugar, spices, drugs, 
and dyes. 

Pro FormMA.—Two Latin words, signifying for 
the sake of form. It is customary for merchants 
and others to make up pro forma invoices and 
account sales previous to entering into an adventure, 
in order that they may form correct opinions as to 
its probable result. These accounts are made up 
in the exact form that they would assume if the 
transaction were carried out, so that no item of 
charge on purchase or sale may be lost sight of — 
the selling prices being, of course, estimated accord- 
ing to the expectations of the parties. 

PROMISSORY NOTE.—A written promise by one 
person to pay another a specified sum of money at 
a stated date. It is subject to the same laws, and 
may be transferred by indorsement in the same way 
@s a bill of exchange. 
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PROMPT.—The term of credit. or period fixed upon 
by contract for payment of the purchase money for 
produce. 

PROOF IN BANKRUPTCY.—The requisite proof, 
by affidavit or oath, of the correctness of any claim 
made upon a bankrupt’s estate. 

Pro RatTA.—A Latin term signifying propor- 
tionably. 

PROTEST OF A BILL.—A declaration made by a 
notary or other person of the presentation of a bill 
(either for acceptance or for payment), of the reply 
received, and of the refusal to accept or pay. 

PROTEST (SHIP’S).—A declaration, made by the 
master and crew upon oath, of the particular 
circumstances under which any injury to a ship or 
cause of damage to her cargo has arisen. 

Proxy.—-Authority placed in the hands of a 
deputy, as a substitute for its personal exercise. 

QUARANTINE.—A regulation in force at certain 
ports, cutting off and interdicting for definite 
periods all communication between ships and the 
shore, on their arrival from places commonly affected 
with contagious diseases. 

QUID Pro Quo.—A Latin phrase, signifying one 
thing for another. 'The mutual consideration in 
contracts. 

QUOTATIONS,—Stated prices. It is usual to quote 
the prices of certain articles, inclusive of the charges 
incurred in their delivery on board ship, which are 
termed quotations f. o. b. (free on board). 

RATE OF EXCHANGE.—The actual price at which 
bills on a foreign country can be bought. 

REAL PROPERTY.— Property that cannot be 
moved, such as land, houses, etc. 

REBATE.—A return of discount by bankers and 
others upon bills taken up by the discounter pre- 
vious to their arriving at maturity. 

RECEIPT.—An acknowledgment in writing of 
having received a certain sum of money from a 
person named. 

RE-EXCHANGE.—A charge upon the drawer of a 
dishonoured foreign bill of exchange upon a re- 
drawing by the holder. Whatever expense or damage 
is incurred in consequence of the dishonour of the 
bill is included under this head. The whole is, 
however, frequently consolidated by custom into 
fixed percentage rates for particular places. 

REFERENCE.—The direction given by a person 
requiring credit, to the trader of whom he requires 
it, to a third party, who may be questioned relative 
to his commercial standing. 

REGISTRATION.—Registering ships at the Custom 
House so as to entitle them to the enjoyment of the 
privileges attending British-built vessels. A certi- 
ficate of registry is granted, which states the build, 
tonnage, and names of the owners and master, and 
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forms a proof of the nation to which a vessel 
belongs. 

RE-INSURANCE.—A sub-insurance effected with 
others by insurers who have incurred too great a 
liability, or who have become dissatisfied with the 
nature of the risk they have contracted to take upon 
themselves. 

RELEASE FOR FREIGHT.—A formal release given 
by the owners of vessels or their agents on receipt 
of an amount of freight, when notice has been 
previously given by them to the dock companies or 
wharfingers tu stop delivery of the goods pending 
its payment. 

REMITTANCE.—A sum of money or bills of ex- 
change sent from one person to another. 

RESERVE.—A fund set aside for the purpose of 
meeting any extraordinary contingencies or losses 
likely to arise in the course of business. 

RESIDUE.—That which is left of an estate after 
all claims upon it have been satisfied. 

ReEsT.—In banking, the accumulated amount of 
profit applicable for the purposes of dividend. 

RETURNS. —A term applied to any merchandise or 
bills of exchange purchased as a means of returning 
the proceeds of consignments received ; also the 
amount of a trader’s sales. 

REVENUE.—Income derived from a collective 
source; usually applied to the annual receipts of 
a country from taxes, Customs duties, and other 
sources. 

REVERSION—REVERSIONARY INTEREST.—A right 
to the possession of money or property at a certain 
future period, or after the death of another. 

SALARY.—A stipulated annual or periodical pay- 
ment for services. 

SALVAGE is compensation allowed to persons who 
are instrumental in saving goods or ships from the 
dangers of the sea, or from fire. 

SAMPLE.—A small portion obtained from the bulk 
of any article of merchandise to serve as a specimen 
of the whole. 

SCHEDULE.—A sheet of paper appended to any 
written instrument, and containing a detailed 
statement or a list of the property mentioned 
therein. 

ScrrkE FactAs.—A writ most commonly issued 
to call a person to show cause to the Court issuing 
it why the execution of judgment previously passed 
against him should not be made out. 

Scrip CERTIFICATE.—A certificate given in re- 
ceipt for money paid for shares in public companies 
preliminary to the registration of subscribers ; or of 
instalments paid towards public loans previous to 
the issue of the bonds. 

SCRIVENER.—A negotiator of monetary trans- 
actions, acting as a middleeman between borrower 


NEW POPULAR EDUCATOR. 


and lender. Also one who is employed:to draw up 
and engross deeds, conveyances, and securities for 
money. 

SEARCH WARRANT.—A warrant granted by a 
magistrate, directing any given premises to be 
searched—generally for stolen goods. 

SEAWORTHY.—A term indicating that a vessel is 
in a proper state of repair, and in every way fitted 
for her contemplated voyage. 

SECURITIES.—Documents representing or secur- 
ing a right to money or property of any kind, such 
as bills of exchange, warrants, deeds, bills of lading, 
policies of insurance, leases, and bonds. 

SEISIN.—The ownership and possession of freehold 
property. 

SEQUESTRATION. —The course by which the 
estates of insolvent traders and others in Scotland 
are realised and divided among their creditors. 
Equivalent to the term Bankruptcy. 

Ser-oFF.—A counter claim by the person on 
whom a demand is made; the sum due by one 
operating as payment or part payment of the sul 
due by the other. 

SETTLEMENT.—The adjustment of an account or 
claim. Generally appliéd to the payment of accounts 
in full of all demands. 

SHARE—SHARES.—The proportion of interest in 
any undertaking or company. 

SHIPMENT.—A quantity of merchandise sent bv 
a vessel to either a foreign port, or one in the same 
country. 

SHIP’s PAPERS generally consist of the certificate 
of registration, manifest, muster-roll of crew, anc 
log-book, with sometimes a charter-party and bill 
of health. 

SHorT EXcHANGE.—Bills of exchange drawn 
for short payment, at sight, or three days after sight. 

Sic.—A Latin word signifying “thus,” or “ after 
this fashion.” 

S1GHT.—Presentment of those bills of exchange 
whose due dates are determined by the period at 
which they are first seen, or sighted, by the persons 
on whom they are drawn. 

Sine Die.—Signifying “without fixing any day 
for re-assembling ”; thus, “to adjourn sine die.” 

SINKING FuND.— An accumulative fund set apart 
for special appropriation, such as the extinguish- 
ment of a debt. 

SLEEPING OR DORMANT PARTNER.—A partner 
who does not assist in the management of a busi- 
ness, but who receives a share of the profits, and is 
also liable for a share of the loss. 

SoLVENCY.—The state of being able to pay all 
debts in full. The adjective descriptive of this state 
is Solrent. 

SPECIE.—Coined money of any description. 


TERMS USED IN COMMERCE. 


SPECIFICRTION.—The distinct expression of the 
items or details of a matter. 

SPECULATION.—An incurring of heavy risks with 
a view of obtaining a more than usual profit. 

STANDARD.—A fixed or determined point by 
which certain things are adjusted, as a standard of 
value, quantity, or quality. 

STAPLE.—The chief article or articles of a coun- 
try’s production and commerce. 

STATISTIOS.—A collection of facts relating to the 
condition and progress of the whole or part of a 
State or its commerce. 

STatTus.—Used commercially to imply a man’s 
position and condition with regard to money 
matters. 

STERLING.—The denomination given to English 
money. 

Srock.— Accumulated goods or money. By 
dealers, goods in possession are spoken of as stock 
on hand. By commercial men and bankers, their 
amounts of capital are called stock. The term 
also {pplies to any of the various capital debts of 
different countries, which are termed collectively 
Stocks. 

STrocK EXCHANGE.—A building where stock- 
brokers and jobbers mect to transact their business. 

Srock-BROKER.—See Brokers. 

STo®k-JOBBER.—A member of the Stock Ex- 
change, and dealer in stocks and shares, carrying 
on operations with other dealers and with the public 
through the medium of the stock-brokers. 

STOPPAGE IN TRANSITU.—The right of a seller 
of goods to recover them while in course of trans- 
mission to the buyer or his agents, if, since their 
purchase, the buyer has become bankrupt or in- 
solvent. 

STRANDING.—The running of a ship on shore or 
on the rocks, and leaving it stationary there for any 
length of time. 

SUBP@NA.—A writ calling upon a person to 
appear at the day and place named in the writ, 
under a penalty. 

SUPERCARGO.—See Cargo. 

SUSPENSION OF PAYMENTS.—A trader ceasing to 
pay any of his debts on becoming aware of his 
inability duly to discharge the whole. 

TACK.—See Lease. 

TARE is a deduction for the weight of a package 
in which goods are secured. It is of three kinds— 
actual, average, and estimated. Actual tare is where 
each package is weighed separately from its con- 
tents; arerage tare is where the packages are 
numerous, and of a similar size and character, and 
a few are weighed so as to form an average for the 
whole; and estimated tare is where packages in 
particular branches of commerce are so invariably 


849 


alike as to warrant a fixed percentage allowance 
for them. 

TARIFF.—A table of charges. Also an enumera- 
tion of articles on which duty is levied, with the 
various rates charged, as well us the articles that are 
prohibited or exempt. 

TENDER.—An offer in writing to supply certain 
goods, money, ships, or articles that may be required 
upon specified terms and conditions. Also a pre- 
sentment or offer of money in satisfaction of a debt 
or claim. 

TONNAGE.—A ship’s carrying capacity. Regis- 
tered tonnage and actual capacity sometimes differ 
considerably, owing to the build of the vessels. 

TONTINE.—The system of raising money by 
granting life annuities to a number of persons with 
benefit of survivorship as the lives fall in, until at 
last a single survivor becomes entitled to the whole. 

TRADE, BOARD OF.—A department of the Govern- 
ment organised to control al] matters having regard 
to the trade of the country and to the colonies. 

TRAVELLER.—A person engaged by wholesale 
honses and manufacturers to canvass for orders, 
collect money, and represent their interests away 
from their place of business. 

TRET.—An allowance of 41b. on every 104 lb. on 
certain articles of merchandise for dust, etc. 

TRINITY HousE.—An establishment incorporated 
by charter in the interests of navigation and com- 
merce; it isempowered to erect lighthouses, appoint 
pilots, settle the rates of pilotage, conduct the 
examination of mariners, and regulate, in many 
respects, the marine affairs of the country. 

TROVER.—An action for the recovery of personal 
property, or for damages. 

TruCcK SystTEM.—The system of paying the whole 
or part of workmen’s wages in goods instead of 
money. 

TRUSTEE.—QOne who is entrusted with the care 
or management of property or a business for the 
benefit of others. 

ULLAGE.—The quantity deficient in casks of 
liquids. 

UNDERWRITER.—-In marine insurance, generally 
applied to the individual insurers at Llioyd’s and 
elsewhere, who underwrite or subscribe their name 
to each policy they are concerned in. 

UsANCE.—The established custom or usage of 
different places as to the periods for which foreign 
bills of exchange aredrawn. ‘Phe following are the 
usances at the respective places :— 


Amsterdam 1 month’s date. 
Antwerp. é : F ‘ ; Sir Siow 
renee ; ; 15 days after sight. 
Barcelona . ‘ . , 60 days’ date. 
Berlin. . «© « «+ «© It 54, sight. 
Bilboa we . ° 2 months date, 
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Bremen ; : 1 month's date. 
Bordeaux . : , ? . 80 days’ _ 
Cadiz . . ‘ ; ‘ . 60 ,, es 
Danzig : ‘ : ‘ . 14 ,, sight. 
Dresden P . 14 ,, ‘5 
Frankfort-on- the-Maixe ~ “ae 5, om 
Geneva ‘ : A. “OOS date. 
Genoa . : ; ; t 3 months’ ,, 
Gibraltar. ; ; : ‘ ) ee sight. 
Hamburg . : : : : or date. 
Leghorn . By, - 
pz : : ; : . 14 days’ sight. 
Lisbon : : : : . $0 ,, date. 
Madrid ; ; 2 months’ sight. 
Malta . . 30 days’ date. 
Milan . ; 3 months’ date. 
Naples . 8 . “ 
New York . : : . 60 days’ 
Oporto . ; ; ; 5° BO 45 53 
Palermo ; ; : ; 3months ,, 
Paris . 30 days’ i 
Rio Janeiro a 
Rotterdam . 1 month's a 
Sydney _ to 90 days’ cu 
Trieste 
Venice 5 months’ date. 
Vienna 14 days’ sight. 


UsuRY. _The legal rate of interest in England 
having at one time been 5 per cent., any excess 
upon that rate, excepting as regarded bills of 
exchange, was denominated usurious, and“was by 
the then usury laws rendered illegal. These laws 
having been abolished, money-dealing is now en- 
tirely unrestricted in this respect. 

VENDOR.—The person on whose behalf a sale is 
effected, or who is himself the seller, is termed the 
Vendor ; and the one for whom a purchase is made, 
or who is himself the purchaser, the Vendce. 

VOUCHER.—Documentary evidence or proof in 
writing of the payment or receipt of money or of 
other transactions. 

WAREHOUSING.—A system of storing imported 
goods in public warehouses, on their being landed 
from the vessels, pending their disposal for home 
consumption or re-exportation. 

WARRANT OF ATTORNEY.—A power given by a 
client to his attorney to appear and plead for him, 
or to suffer judgment to pass against him by con- 
fessing the cause of the action to be just. Also 
generally applied to power given by one person to 
another to transact any specified form of business 
at the risk of the person giving such power. 

WARRANTY.—In marine insurance, certain ex- 
pressed exceptional conditions affecting the subject- 
matter of the policy, such as the periods of a ship's 
sailing, or the liability of insurers for average claims. 
In life assurance, the stipulation contained in the 
policy to the effect that the declaration as to health, 
etc., signed by the assured, shall become a condition 
of the policy. 

WASTE BOOK. —Another name in bookkeeping 
for the Journal. Under the old Italian system it 
was a book in which the Journal entries were 
collected and roughly made. 

WAYs AND MEANS.—An expression implying the 


THE NEW POPULAR EDUCATOR. 


resources of an individual or concern applicable for 
certain purposes, and the mode of applying them. 
WHABFAGE.—A charge for receiving and re- 
moving goods on the quays of the various docks or 
wharves, either on their shipment or landing. 
WINDING UpP.—A term applied to the closing 
up of any transactions or business. An Act of 
Parliament compels the winding up of the affairs 
of public companies under certain circumstances. 


ENGLISH LITERATURE.—XIX. 
[Continued from p. 822.) 


DEFOE TO COWPER. 


DEFOE, born in London in 1663, was the son of 
a butcher, and became a hosier soon after leaving 
school. Ere he entered on this trade, however, he 
had already scribbled a little. He joined Mon- 
mouth’s rising in 1685, thereafter speculated in one 
or two mercantile adventures, became bankrupt, 
struggled into business again as a tile manufacturer, 
and then obtained the post of commissioner on glass- 
duties. When King William came to the throne, the 
Jacobites called out upon him as a foreigner; but 
Defoe, who all through his life was a Whig partisan, 
defended His Majesty in a satire called “The True- 
born Englishman.” ‘This had a prodigious sv ccess ; 
80,000 copies were soon sold off in the streets. 
Other successful works of Defoe’s are: “Moll 
Flanders,” “A Journal of the Plague” (fictitious, 
but often taken for true history), ‘‘Colonel Jack,” 
“Captain Singleton.” ‘Memoirs of a Cavalier,” and 
“Roxana.” It was not until Defoe had lost his 
fortune and health, and had emerged from a prison, 
partially paralysed, that he began his “ Robinson 
Crusoe.” ‘This appeared in 1719. It has been trans- 
lated into every European language. Founded upon 
a few incidents in the life of a Scottish seaman 
named Alexander Selkirk, it deals with fictitious 
circumstances in such a minute and seemingly 
veracious manner, that the reader feels Robinson 
Crusoe as living a reality in his mind as Columbus. 
Defoe had a hard life, and died in London, in 173), 
worn out with disease and misfortune. 

‘Robinson Crusoe” was Defoe's greatest work ; 
but some of his other stories, like “ Moll Flanders ” 
and “Colonel Jack,” more distinctly indicate the 
work he did in diverting the attention of literary 
men from classical and romantic subjects, and 
fixing them on life around them. Defoe’s manner 
of studying life was coarse ; and he could describe 
things and incidents better than character. Samuel 
Richardson, however, took up his pen, and gave 
us minute pictures of the manners of life in his 
times, with capitally executed studies of character. 


ENGLISH LITERATURE. 


Samuel Richardson was born in Derbyshire in 1689, 
and became a printer in London. He often exercised 
his pen in writing indexes, prefaces, and “ honest 
dedications” to the volumes he printed and pub- 
lished; but real authorship he did not attempt until 
he had passed his fiftieth year. Two brother book- 
sellers desired him to write a collection of familiar 
letters, for the instruction and edification of youth. 
Richardson pondered the task for some time, and 
conceived that he might possibly introduce ‘“‘a new 
species of writing that might turn young people 
into a course of reading different from the pomp 
and parade of romance writing, and, diminishing 
the improbable and marvellous with which novels 
generally abound, might tend to promote the course 
of religion and virtue.” So the result was that this 
collection of letters became the first real English 
novel, and appeared under the title of “ Pamela, or 
Virtue Rewarded.” These letters, passing between 
several people, tell us of a pretty bashful young 
servant girl, to whom her wealthy young master 
makeselove in rather a free fashion. The girl’s 
modesty prevails triumphantly in the end, and 
virtue is rewarded by her getting the rake to 
propose real marriage to her. She drives off with 
him to church, and goes home to make him happy 
ever after by helping his housekeeper ‘“‘to make 
jellies, cemfits, sweetmeats, marmalades, cordials, 
and to pot, candy, and preserve.” It was curious 
that the long-drawn story of this young girl’s 
temptation should have been selected by Richardson 
for the reading of youth, and still more curious that 
divines like Dr. Slocock should publicly praise the 
tendency of the book from the pulpit. Dr. Watts 
was more near the mark when he told the author 
that a young woman could not read it without 
blushing. ‘The moral of the whole thing is not so 
high-pitched as Richardson supposed, being pru- 
dential at the best. The minutely delicate touches 
of human character with which the novel abounds 
are wonderful and fascinating, and although no 
sentence in the book stamps Richardson as a great 
thinker, the cumulative effect of what he writes 
amounts to the effect of true genius. 

“Clarissa Harlowe,” in eight volumes, was 
Richardson’s next novel. Its execution is similar 
to that of “Pamela” and its morality is just as 
doubtful. Clarissa is less lovable than Pamela, and 
goes through life as if she had a treatise on propriety 
alwaysin her hand. This novel contains the classic 
Lovelace, an accomplished, ingenious, handsome, 
villainous profligate. As a contrast to Lovelace, 
Richardson has given us his idea of an English 
Christian gentleman in his third novel, “The 
History of Sir Charles Grandison.” People laugh 
now when they read this book; and it never 
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succeeded so well as its predecessors. Sir Charles 
Grandison acts and talks like a figure that has just 
stepped out of a “moral waxwork.” 

Of course, many laughed at Richardson's namby - 
pambiness, even while feeling his power. Henry 
Fielding resolved to burlesque him. Fielding, born 
near Glastonbury in 1707, had been student, man of 
pleasure, spendthrift, playwright, lawyer, all in turn, 
before he brought forth his parody of “Pamela.” It 
appeared in 1742, and was called “Joseph Andrews.” 
He ‘builded better than he knew.” In satirising 
Richardson, and aiming at burlesque, he really drew 
pictures of England and English people that were 
the most graphic ever written. His next efforts 
were “A Journey from this World to the Next,” 
and “Jonathan Wild.” Then came his masterpiece, 
‘Tom Jones.” In this novel he certainly takes our 
breath away pretty often. He is frank to a fault ; 
he nothing extenuates, but tells us all he knows 
about the life of ordinary Englishmen and women 
of his day, who eat plenty of beef and drink plenty 
of ale, and love sport and horseplay, and talk in very 
plain speech, with jokes that would shock any of 
us now. Fielding, more than any other writer, has 
drawn John Bull. He is not particular as to the 
circumstances with which he surrounds his charac- 
ters; but his teaching as a whole was healthy. His 
Tom Jones, who was meant as a sort of antidote to 
the priggish Sir Charles Grandison, is a sad young 
dog at times; but it is the very healthiness of his 
blood, and the heartiness of his character, that land 
himinsuch scrapes. Honesty and manliness are his 
backbone. After the somewhat sickly sentiment- 
alisms of Richardson, which at the best preached 
negative abstention from immorality rather than 
spontanedus goodness and generosity, Fielding’s 
teaching was of service. Two years after “Tom 
Jones” was published, Fielding received £1,000 for 
“ Amelia,” which is almost as good as ‘Tom Jones.” 
The novelist’s first wife was named Amelia; and 
this book may be said to be a tender tribute to her 
memory. Fielding died at Lisbon in 1764. 

Fielding, whom Byron has called “the prose 
Homer of human nature,” took large views of every - 
thing; he dealt with things in the rough, as it were. 
Laurence Sterne did the opposite. Any triviality 
that was odd sufficed him to make quite a series of 
chapters out of. He was a quiz of human nature ; 
there is in him much of the melancholy sarcasm 
which Shakespeare puts into his “Jaques.” Like 
Jaques, he rather prides himself on eccentric 
manners, and you never know what he will say 
next. In 1759 his first book began to appear, “ The 
Life and Opinions of Tristram Shandy, Gent.” This 
is scarcely a tale at all; it is a medley of half-told 
incidents, half-hinted criticisms upon life, and mad 
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sport of wit after the manner of Rabelais. Some of 
the wit is quite shocking, and one must say of Sterne, 
as Keats said of Byron, that his was a talent that 
made solemnities out of trifies, and solemn things 
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fun, after all, is romping, noisy fun, ang often enough 
offensive to dehcacy. Tobias Smollett was born 
near Dumbarton, Scotland,in 1721. Like Fielding, 
he tried several kinds of life before becoming a 
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ABBOTSFORD, FROM THE River. (From a Photograph by Valentine & Sons, Dundee.) 


into trifles. Nevertheless, tenderness of a strangely 
delicate kind is not wanting in the work of this 
pruriently-minded man; “Tristram Shandy ” con- 
tains one of the most beautifully and pathetically 
told stories in any language, the story of Lefevre. 
Sterne’s other masterpiece is “‘ A Sentimental Jour- 
ney through France and Italy.” He had been born 
at Clonmel in 1713, and spent the most of his life in 
a position which he neither suited nor adorned, that 
of an English country parson. Some volumes of 
his sermons were published. He died in 1768. 
Sterne was a wit: Tobias Smollett was a humorist 
Sterne smiles at us; but Smollett laughs with us 
Sterne sees far deeper into nature than Smollett 
does; yet Smollett is quite as healthy reading 4s 
the author of “Tristram Shandy.” Smollett is the 
legitimate successor of Fielding, and will move you 
with real fun far more than Fielding w:ll; but the 


novelist. Playwright, surgeon’s mate, city doctor, 
satirist, he only found his true work in 1748, when 
he produced “ Roderick Random” This rollicking 
story embodies much of‘his personal experiences. 
Smollett’s other novels, all marked by strong humour, 
are ‘Peregrine Pickle,” “ Ferdinand Count Fathom,” 
“Humphrey Clinker,” “Sir Launcelot Greaves.” 
Smollett executed other literary work besides, as, 
for instance, a translation of “ Don Quixote,” and a 
“History of England” in four volumes. This history 
ruined his health ; he died in 1771. 

Novel-writing now takes a purer strain in our 
literature. Oliver Goldsmith, an Irishman, born in 
1728, came to London after many vagaries, and 
settled down as a literary man in the year 1756. 
He was a merry, open-hearted, reckless fellow, full 
of ideas, but devoid of the common sense necessary 
for their development. He was invited to write for 
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the Public Ledggr, and to the pages of this news- 
paper he contributed the papers now so well known 





Jonn Keats. (From a Portrait by Severn.) 


as “The Citizen of the World.” Dr. Johnson took 


as to his prose. Goldsmith's verse 1s to Pope's what 
a sweet wayside hedge is toa Dutch garden. Pope's 


poetry is all head-work ; Goldsmith’s is full of 
affections, sympathies, charities, extended 
both towards man and towards nature: it is 
gently emotional throughout. Goldsmith, both 
in his “ Traveller,” and in his “ Deserted Vil- 
lage,” subsequently published, exhibits far 
thore sense of external nature than Pope and 
his school dreamt of. His was not an exact 
knowledge of nature; his sense of its beauty 
was expressed in a general way. But the ad- 
vance his time had made in appreciation ot 
the external universe must be noted. Gold- 
smith ‘wrote two successful comedies, The 
Good-natured Man and She Stoops to Conquer. 
He died in the Temple in 1774 

James Thomson, a Scotchman, author of 
“The Seasons,” “The Castle of Indolence," 
and other poetical works, was a contemporary 
of Goldsmith's, and like him helped to bring 
ubout a better feeling for the influences of 
nature. Akenside, who wrote “ The Pleasures 
of the Imagination,” rather harked back on 
the classic style of Pope, but not very success- 
fully. Collins distinguished himself chiefly 


by some graceful odes, of which that addressed to 


him up, and introduced him to the great literary Evening is the most admired Gray wrote several 


folks. ‘The Traveller,” a fine poem, soon proved 


what stuff was in him. But debts lay heavily on 
his conscience and his imagination. One day 
he had to send and ask Johnson to help him out 
of some pecuniary difficulty. Johnson went to 
see him, and found he had a prose tale lying 
neglected in his desk. This Johnson was able 
to sell at once to Newbery the bookseller, for 
£60. It was “The Vicar of Wakefield.” The 
idyHic, yet natural charms of this story will 
never die; it has proved the most popular novel 
in the world. Unmatched simplicity of narra- 
tive style, delicate and unobtrusive humour, 
Variety of situation and incident, and beautiful 
sympathy with goodness, make this wonderful 
tale inexpressibly dear to all lovers of literature. 
There-is that universality of human interest in 
the “Vicar of Wakefield” which appeals to 
readers of all ages and all nationalities. The 
child of nine eagerly devours it; and Goethe 
has recorded that it was a powerful factor in 
the development of his intellectual life. With 
the “Vicar of Wakefield” the period of the 
Classic English novelists may be said to end. 
The fiction of that time had reached a perfect 
blossom. 


The lovely artlessness of Goldsmith’s expression 





volumes of good poetry, but by far the best of his 
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productions is his very perfect “ Elegy written in a 


gave its characteristic charm to his poetry, as well Country Churchyard.” The churchyard was that 
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of Stoke Pogis. Churchill penned a good many 
telling satirical poems; and William Cowper, born 
at Great Berkhampstead in 1731, achieved a poetical 
fame that will last long. His humorous ballad of 
“John Gilpin” is still a favourite with young and 
old ; his ‘‘ Task” contains much fine thinking and 
fancy ; and his “ Olney Hymns” express devout reli- 
gious sentiment in a pure style, unhappily too rare in 
verse of this class. Cowper lived to the year 1800. 
Wesley and Watts belong also to the evangelical 
party of this period, while David Hume and Gibbon, 
the historian, wrote upon the freethinking side. 

The outstanding figure among all these writers 
in the beginning of the eighteenth century is Dr. 
Samuel Johnson. Johnson was born at Lichfield 
in 1709, and had mary a hard struggle in London 
before he attained any pecuniary comfort as a 
literary man. His chief work is his “Dictionary 
of the English Language,” truly a gigantic task to 
accomplish, and accomplish so ably. The essays 
published under the titles of ‘“‘ The Rambler” and 
“The Idler” were well received; his tiresome 
“ Rasselas,” a tale written to pay the expenses of 
his mother’s funeral, was still more popular fora 
time, although, as Macaulay has remarked, the 
author in his Abyssinian romance “ transferred the 
whole domestic system of England to Egypt.” A 
great service was done by Dr. Johnson to our 
literature when he published his “ Lives of the 
Poets.” These contain condensed information and 
criticism of a very valuable character, though, as a 
critic, he occasionally went curiously far astray. 
In writing of Johnson, we must never forget 
James Boswell, who has attained immortality by 
his biography of his patron. 


THE ROMANTIC SCHOOL. 

Robert Burns was born near Ayr in 1759. He 
worked on his father’s farm when a lad, and had 
little to read except Mackenzie’s ‘“‘Man of Feeling” 
and a book of songs. Verses of his own began to 
be circulated about his home, and afterwards in the 
neighbourhood of Mauchline, where he settled for 
atime. Boon companions liked to drink with him, 
and hear poetry from him. His life grew disreput- 
able in several ways. It had its gleams of triumph, 
however. He was fated for a season at Edinburgh, 
and a collection of his poems, originally printed at 
Kilmarnock in 1786, went through more than one 
edition. But fortune never smiled serenely upon 
him. The staple of his income was about £70 a 
year, earned in the capacity of exciseman at 
Dumfries. Broken by the strife of a proud spirit 
with hard circumstances and inflammable inclina- 
tions, he wasted himself away in drink and riot, and 
died miserably in 1796. The world had not taken 
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the least care of him. It was only after he had 
been snatched from it that it recognised what a gift. 
of God to humanity a heart like his is. It bad 
throbbed and thrilled itself into lyrics as purely 
beautiful as ever pen transcribed. He is all heart 
as a poet. You feel the warm blood pulsing warmly 
through his writings. Anyone who reads the poetry 
of Burns gets as near the secret sources of human 
emotions as can be. 

Walter Scott was also a revolutionary, but only 
in a strictly literary way. His was a happy, sound 
nature that goes with steady work and strong 
digestion and undisturbed sleep. He did not feel 
himself “ born to put the crooked straight”; bat he 
was sick of the sillinesses and commonplaces that 
were so rife in the fashionable literature of his time, 
and he determined to try his hand at something 
better. He was the son of a lawyer practising in 
Edinburgh, where be was born in 1771. He was 
rather a dunce at school, and even at college he was 
nicknamed Duns Scotus. By-and-by, pinned to a 
desk in his father’s office, he secretly regakd him- 
self, not with deeds and statute-books, but with 
ballads and romances of chivalry. Scott's mind 
would have echoed the whimsical saying of Charles 
Lamb, “Hang posterity! Let me write for anti- 
guity.” His heart was in bygone ages, and he 
made the past a pageantry. His first novel was 
“Waverley” (1814). When this had taken the 
kingdom by storm, he went to work steadily to 
produce a long series of romances of the same kind. 
In earlier years he had also created a sensation 
with his romances in verse, of which the best are 
“The Lay of the Last Minstrel,” “ Marmion,” and 
“The Lady of the Lake.” George IV. made him a 
baronet. He had built himself asort of baronial 
palace at Abbotsford, and entertained there in 
princely style. Then disaster came through com- 
mercial relations with Constable and Co., printers. 
Scott lost £150,000. At once he began the task of 
paying off all his creditors and retrieving his for- 
tunes. He wrote ‘“‘ Woodstock” for £9,000, and 
a “Life of Napoleon” for £18,000. Many other 
labours succeeded these, and wore him out. He 
died at his beloved Abbotsford, with the Tweed 
murmuring in his ear, on the 21st of September, 
1832. Sir Walter Scott is free enough in his treat- 
ment of history ; he is content to extract from it 
romance, not bare fact. Yet to him we owe, not 
merely the pleasure of the ordinary novel-reader, 
but a sense of vivified history which duller, if more 
accurate, chronicles do not afford us. The historian 
peers into the dim past with a candle, and shows 
us facts in their truth. But Scott leads us into it 
with a many-coloured lamp, and lights it up with 
dazzling hues, 
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Scott had beem tempted by popularity to stake 
his chances of fame on his poetical efforts. But he 
was wise, and recognised that a far truer poet was 
competing with him. That was Byron. George 
Gordon, Lord Byron, was born in London in 1788, 
and as early as the year 1807 he had acquired 
notoriety as a clever but selfish man of pleasure. 
In that year he published a volume of verse entitled 
“Hours of Idleness.” This was ridiculed by the 
Ediniurgh Review ; and the article in this periodical 
drew from him the bitter satire, “English Bards 
and Scotch Reviewers.” Byron soon developed to 
maturity all the vices of Burns, in fuller measure, 
and without the excuses Burns had. With Burns 
poetry was the life, vice the accident. It almost 
seems as if, for a time at least, vice was the life 
of Byron, and poetry the accident. In 1812 he 
published the first two cantos of “Childe Harold,” 
and he records that “he awoke one morning and 
found himself famous.” The romance that was in 
the air at that time now impelled him to write tales 
in passion&te verse such as “The Giaour,” “The 
Bride of Abydos,” “The Corsair,” “Lara,” “The 
Prisoner of Chillon,” “ Manfred.” His “ Childe 
Harold” was likewise completed, and he startled 
the world with an amazingly clever licentious 
poem called “ Don Juan,” about which almost any- 
thing bad or’yood may be said. Byron wrote many 
memory-haunting lyrics; his descriptive powers 
were of a high order; and his dramatic talent, 
though irregular, was strong. His chief fault is 
poetic egotism; his self pervades all that he writes. 
Macaulay likens him to the india-rubber face in the 
toy-books, which thrusts itself through page after 
page, and puts the same head on all sorts of figures. 
He died in 1824 at Missolonghi, whither he had 
gone to give a little glory to his tarnished life by 
fighting for the cause of Greek independence. 

We have still to notice two bands of poets in 
whom modern ideas were fermenting during this 
period. One of these bands was what was called 
the Cockney School of Poetry. It was for a time 
headed by Leigh Hunt, a poet and essayist whose 
reputation still lives. Perhaps his best poem is 
that for which he was most assailed, “ Francesca 
da Rimini.” It deals with a somewhat unpleasant 
theme. Hunt had all a Londoner's ways about him, 
and babbled of green fields in rather a second- 
hand style. His language was perhaps rather 
luscious at times, and there was a gush about his 
expression of emotion that critics were not accus- 
tomed to. They attacked him severely, but not so 
irrationally as they attacked Keats, whom they 
pronounced a pupil of Hunt’s Cockney School. 

John Keats, the son of a livery-stable keeper, was 
born in London in 1796, and became articled to a 
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surgeon, and afterwards attempted to practise for 
himself. His real bent, however, was towards litera- 
ture, and his first poem, ‘“ Endymion,” appeared 
in 1818. The Quarterly Review and Blackwood's 
Magazine vilified this grand poem as maundering, 
meaningless trash. Keats by-and-by brought forth 
another volume entitled ‘Tales and Poems.” This 
contained the noble fragment, ‘ Hyperion,” besides 
the mystically beautiful “Eve of St. Agnes,” and 
several other rich additions to our literature. Keats 
was of a consumptive tendency, and went to Italy 
to ward off the complaint. A hopeless love, how- 
ever, combined with the consumption to prey upon 
him, and he died at Rome in 1820. In sensuous 
appreciation of the beautiful, Keats is unsurpassed. 
Richness of phraseology gives to his pages the 
many-hued glory of stained glass. Beauty is every- 
thing to Keats, undeveloped as he was; he has little 
to teach but the joy of existing. 

Percy Bysshe Shelley, born at Field Place, Sussex, 
in 1792, was Keats’s twin brother in some characteris- 
tics. He was still more of a rebel to conventionalities 
nevertheless, and committed far more errors, though 
on the other hand he had many splendid moral 
qualities. His poetry has much of that impalpable 
beauty which cloudland has; his spirit seems to 
hover about the lonely peaks of human thought like 
the fantastic mists. His qualities are all ethereal. 
His verse has a pure cold Alpine beauty; but it is 
only rarely that it stirs the warmer human instincts. 
Shelley was drowned in the Gulf of Spezia, in 1822, 
with Keats's Poems in his pocket. His principal 
works are: “Queen Mab,” “ Alastor,” “The Revolt 
of Islam,” “The Prometheus Unbound” “ The Cenci” 
(a drama), and “ Adonais.” Shelley was, like Keats, 
generally supposed to be a disciple of Hunt’s. He 
was a disciple of nobody as a matter of fact. 

The other band of poets was the famous Lake 
School, so-called because the writers who formed 
it dwelt more or less among the English Lakes. 
Coleridge, Southey, and Wordsworth were the great 
Lake Poets. In their youth they favoured revolu- 
tionary and socialistic notions. They hatched a 
grand scheme for setting up a miraculously innocent 
colony “on the banks of the Susquehanna.” It 
sounded very well; but as they had scarcely a five- 
pound note among them at that time, they had to 
abandon the emigration scheme. They married 
instead, and two of them at least settled down into 
staid Conservatism. Samuel Taylor Coleridge, born 
in 1772, was an incessant thinker and a desultory 
writer. The chief poems he has left are the weird 
ghost ballad called “The Ancient Mariner,” and 
“ Christabel,” a poem which everybody is compelled 
to admire, and nobody clearly understands. He 
was full of metaphysical and poetical power. His 
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male intellect, wedded to the female intellect of 
Keats, would have produced a Shakespeare. Cole- 
ridge died in 1834. , 

‘Robert Southey, born in 1774, is not much 
valued now, though he was Poet Laureate, and a 
great man in his time. He wrote an enormous 
quantity of romantic verse, as well as prose. His 
best poems, scarcely ever read in our day, however, 
are “ Thalaba,” ‘ Madoc,” “ The Curse of Kehama,” 
an‘l “ Roderick” Southey worked himself into a 
state of. mind bordering on idiotcy, and died in 
1843. : 

William Wordsworth, born in 1770, changed the 
whole current of English poetry. He it was who 
first truly. loved and studied external nature in its 
simplicity and its mystery. He is the high priest 
of nature. It had been the aim of Coleridge and 
Southey, as well as of Wordsworth, to cultivate the 
study of nature at first hand; but Wordsworth had 
the truest instincts and sympathies to guide him in 
that loving reverential study. He spiritualises the 
hills, finds, “in the meanest thing that grows 
thoughts that do often he too deep for tears,” and 
draws purification and sanctification for the human 
soul fram communion with the spirit of the green 
world around us. He has his philosophy of lite tuo, 


as well as of nature, and a noble phflosophy it is, as 
anyone will remember who has read his “ Intimations 
of Immortality from Recollections of Early Child- 
hood.” Wordsworth's most important works are: 
“ The Excursion ” (a long semi-philosophical poem), 
“The White Doe of Rylstone,” “ Yarrow Revisited,” 
Ecclesiastical Sketches,” and “Sonnets on the 
River Duddon.” No poet ever held a higher ideal 
before him than Wordsworth. We get no passion 
fiom him. As has been said, “ There is no trumpet 
stup in his poetry.” Yet, at any rate, he raises our 
imagination and interest to a very high and pure 
range of thought, and teaches us, with a very direct 
teaching, how we may ennoble ourselves. 
Wordsworth, who, like Southey, had become Poet 
Laureate, died in 1850. The poets who have been 
mentioned in this chapter had few contemporaries 
who wrote first-rate prose—except their critics, 
The poetical spirit was completely dominant in the 
early part of this century. That poetical spirit, as 
we have seen, was characterised by political fervour, 
and also by a revived interest in romance. Many 
of the poets who then dreamt and sang of liberty 
hved to see their political hopes dispelled. But the 
romance which they opened up to us has not yet 
been exhausted by writers of our own time. ~ 


THE END 
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—the moon, I. 308 
The moon—Mars—the planetoids, I. 
353 
Jupiter—Saturn—Uranus—Neptune— 
comets, IT, 55 
Shooting stars—meteorites—eclipses 
—astronomical instruments, [[. 104 
The fixed stars, II. 171 
Astyages, IV. 135 
Athelstan, King, I. 38 
Athens, Temples at, VI. 377 
Atmometers, VIIT. 3320 
Atmometry, VIIT. 3 
ance here, The, iV. 67; VIII. 92, 160 
eight of the, I. 143 
—, Moisture in the, VIIL. 328 
—, Movements of the, VIII. 253. 
Atmospheric aetion upon oe {I, 204 
—— pressure, IV. 224, 248, 38 
Atomic weight, ITT. 257 ; v, 7322 
Aone on Vv. 324 
Atoms, I i. 2 
Atropa belladonna: V. 227 
Atropin, VI, 134 
Attalea funifera, IV. 272 
Auckland Islands, va a 
AAucuba ja 2 ese 
Audenae Town-hall, VIL. 10 
Auditory Nerve, VI. 293 
Augites, III. 177 
Augustine, Saint, I. 36 
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Aurantiacere, IV. 256; V. 27, 8° 

Aurora borealis, The, VI. 121, 125; VII. 
118 

Austral, The, IV. 156 

Australia, I. 391, $23; IT, 242, 313 

—, Natives of, If. 251, 333 

Australasia, IV, 156 

—— and London, routes, VIII. 57, 38 

Austria, Government of, VIII. 339, 340 

Austria-Hungary, III. 64, 119 

Austrian encounters with Swiss, V. 

Austrians and French, war with ee 

9 

Avalanches, II. 163, 342 

Averages, To tind, IIT. 187 

Aves, IL. 367 ; VI. 249; VIII, 247 

‘Avogadro, The law of, V. 323 

Ayrton and Perry’s dynamometer, VII, 
151, 152 

Azalea, Vv. 224 

Azimuth, I. 255 

Azolla, Vi. 109 

Azores, The, 12. 153 


Baalbec, Temple at, VIT. 19 

Babar or Baboi gruss, [V. 214 

Babylon taken by Cyrus, IV, 135 

Babylonian Architecture, VI, 275 

—— power, IV. 135 

Bacon, Francis, VII. 137 

——, Roger, VI. 138 

Bael fruit, IV. 45 

Bahamas, If, 241 

Baiona, The law of, V. £01 

Balance sheet, II. 233 

Balanophoracer, V. 289 

Balata, IIL. 132 

Balboa, \ V. 202 

Bale, John, VIL 194 

Balearic Islands. I[[. 249 

Bahol, John, LIL. 145 

Balkan Peninsula, IIL. 252 

Ball, John, I. 327 

Balsaminew, V, 27, 86 

Balsams of Pern aul Tolu, IV. 210 

Baltic, Principal ports in the, VIL. 
357 

Baluchistan, III. 337 

Bamboos, V. 365 

Bambusa, IV. 213; V. 365 

Bamia cotton, IV. 270 

Banana, IV. O80 : V. 362; 

Bank charter, VIEL. 232 

— clearing, VIII. 266 

— notes, VIII, 85, 86, 147 

— —-, Amount’ of, in circulation, 
VIII. 86 

— rate, VIIT. 148 

Baukruptey, VIIL. 282 

Banks and banking, VIIT. 86, 146, 232 

Banks of a river, eft and right, [. 17 

Bannockburn, Battle of, III. 147 

Baobab, IV. 213; V. 26 

Barbados, JI. 242 

Barbarossa, Emperor Frederick, battle 
and defeat at Legnano, V. 11 

Barberry, V. 24 

Bar pees Archdeacon of Aberdeen, VI. 
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Barclay, Alexander, VI. 328 

Barium, V. 4 

Barley, I. 835; V. 365 

Barograms, VIII. 164 

Barographs, VIII. 164 

pene I. 142; IV. 224; VIII. 168, 
ol 

Barometric corrections—For tempera- 
ture, for ¢ death IV. 227; For 
erage -level and intensity of gravity, 

Barons, The, I, 271, 274 

—— and the Charta, I, 202 

Barrow, Isaac, VILL. 305 

Bars at mouths of rivers, IL. 79 

Bartaia, V. 227 


VIIL, 283 


Barum, V. 65 
Baryte, It. 178; V. 65; VIET. 80 
Basalt, ILI. 241 
Basilicas, Roman, VII. 21 
Basin of a river, The, I. 17 
Basle, aa vt V, 75 
Baas, IV. 2 
Bassia latifolia, IV. 341; V. 225 
Bath glove, 1V. 289 
Baths, Roman, VII. 20 
Batrachia, VIIL 186 
Bats, VIL. 816 
Batteries, Bichromatc rls, V.17 
, Bunsen cell, The, \ 16 
—, ’ Cruikshank’s, V.13- 
——, Grove cell, The, V. 16 
——, Smee cell The, V. 15 
—, Thermo. electric, V1. 886 
—-, Voltaic, IV. 386 
—_—, ’ Wollaston's cell, V. 14 
Battery, classification of cells, V. 13 
—, i up cells in series and 
parallel 
— for electric hells, V. 88 
rag eer of a good, V. 13 
Bay. A, 1.15; V 
Beaches, Raised, If. 76; Tl. 96 
Beans, Bending of, VIN, 88, 151 
—, Strength of, VIL. 02, 151 
Beans, V. 89 
Bear, The Great, I. 116 
—-, The Little, I. 62, 116 
Beaufort, Cardinal, IL. 31 
Beaume hydrumeter V. 60 
Beaumont, Francis, VUL. 4 
Beauvais, Bisho rof, If. 31 
Beauvais Cathe ral, The choir of, VII. 
268 
Beauxite, VIIT, 28 
Beaver, The, ILI. 36 
Bebeeru, LV. 47 
Becket, Thomas a, IV, 72 
Bedford, Duke of (1415), If. 85 
Beds, Geolo sical, IL. 273 
——, To fine the dip of, IAL. 273 
Bed. straws, V. 153 
Bee, VIT. 252 
-—, The eye ofa, VII. 175 
—, | The tongue of, Maks is 
Beeches, V. 200 ; VILL. 9: 
Beef, Time digesting, I, "335 
Beer, Making, VI. 66 
Beetles, VIL. 874 
nedede te IIT, 204; V. 201 
Begoniacer, Vv. 150. 151 
sd Aare IL. 871; V. 264 
Belladonna, IV. 46; V. 227 
Bells, VI. 353 
Belts, Transmission of power by, VIL, 82 
Bengal, 11. 122 
Benzine, VI. 131; VIIL. 167 
Benzol, VI. 132 
Berberides, V. 24 
Berdey, Oil, V. 87 
Berkel a Bishop, VILE. 805 
Berlin, IIE. 
Bermudas, Ir 241 
Berne, III. 122 
Berries, LV. 254, 289 
Bertabu, III. 129 
Beryl, VIIl. 29 
Betel nuts, IV. 47 
Betulacee, V. 202 
sali Minster, VII. 334 
hurch of St. Mary, VII. 384 
Bhang, VIII. 99 
Bible History, IV. 207, 264 
Bible, The, authorised, veraion, VII, 186 
——, Translations of, VI. 204, 380 
Bicarbonate of soda, V. 2 
Bichromate cells: The coe type, the 
aro and nd Fuller's, V ~17 
onia, V. 
Bitberrles, V. ome 
Bile, I. 199, 386 ‘ 
Bill of entry, VIII. 40 
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Bill of exchange, III. 70, 308; VIII 87, 
88, 204, 849 

Bill of lading, VITT. 88 

Bills payable, I]. 280; IIT. 308 

Bills receivable, I¥. 280; IIJ. 308 

Bimetallism, VITI. 85 

Birda, III. 867; VI. 249; VIIL 247 

—, Ear of, VII. 301 

——~, Organs of smell of, VIII. 41 

——, Sense of touch of, VIII. 206 

——, The eyes and sight of, VII, 124, 172 

—~, Tongue of, VII] 112 

——, Vocal organs of, II. 209 

Bird-lime, V. 87 

Bismarck Archipelago, IV. 156 

Bismuth, V. 259; VII. 852 

Bitumen, VIII 167 

Black Death, The, I. 828 

Black Hole at Calcutta, The, III. 202 

* Black Jack,” VII. 354 

Black Sea, The principal ports in the, 
VII. 858 


Black snake root, IV. 45 
Blacklead, III, 100, 289; 1V. 131; VII. 
353 


Blackmore, Sir Richard, VIII. 322 
Blackstonia perfoliata, V. 226 
Bladderworts, ITI. 211; V. 228 

Blanc, Mont, II. 369 

Blast furnace, V. 130 

Blastoida, I1J. 866 

Bleaching, Sulphur dioxide for, IV. 258 
Blende, JIT. 176; VII. 304 

Blood, I. 887; II. 14 

-—, changes during breathing, IT. 150 
—— poisoning, IT. 84 

——, time of circulation in human body, 


[I. 83 
Blue-guin, The, IV, 49 
Boadicea, V, 32 
Board schools, I 288 


Bode’s law, I. 114 

Beehmeria nivea, IV. 270 

Boers, II. 143 

Boethius, VIII. 326 

Bog-bean, The, V, 226 

Bogota, 1V. 155 

Bogs, I. 378 

Boiler, Strength of, VIII. 21 

Boiling point, Bffect of atmospheric 
pressure on the, 1V. 4 

— —, variation with pressure, VIII. 


142 
Boldo, IV. 102 
Bolingbroke, VITI. 305 : 
Bolivia, IV. 155 
Bologna, Republic of, V. 11 
——, The arcades of, VIE. 
Bolt forcer, IV. 252 
Bombay, II. 128 
—— made over to the English, ITI. 201 
Bony system, Human, IJ. 28, 84 
Book-keeping : 

Accounts—debit and credit—double 
a and property ac- 
counts, Il. 184 

Penal and property accounts, IT. 
228 

Profit and loss accountr, IT. 805 

Capital accounts, I], 353 

ae for debiting and crediting, ITT. 


Goods bought book, IIT 91 

Goods sold book, ITI. 170 

Cash book, ITI. 283 

Bill books, IIT. 309 

Journal, ITT. 368; IV. 62 

Ledger, IV, 100, 179 

os bad and loss account and 
balance sheet, IV. 284 

Trial balance— petty cash book— 
warehouse book—inventory or stock 
book—account. current book— ac- 
count sales book, IV. 298 

es dil Ee a oe IV. 865 

Official book-keeping, IV. 865; V. 44 


Bootmaking industry, The, I. 286 
Bora, The, VIII. 286 
Boracic acid, IV. 322 
Boracite, VIII. 80 
Borage, V. 226 
Boraginacer, IV. 285 ; V. 228 
Borates, VIII. 30 
Borax, {V. 323; VIII. 30 
Bore up the Severn, I, 172 
—— at Calcutta, II. 6 
—— at mouth of the Amazon, IV. 153 
Borneo, I. 328; II. 124; IIL. 62; IV. 
156 
—— rubber, IIT. 129 
Boron, IV. 322 
Bosnia and va ie III. 252. 
Boston riots, IV. 11 
Boswell, James, VIII. 854 
Botanical regions of the world, IT. 167 
Botany : 
What is a plant ?— histology — the 
lant cell, LI. 270 
Cell contents—cell wall—cell forma- 
tion, II. 377 
Cell fusions and tissues, IIT. 54 
Tissue systems—the medullary, cor- 
tical, and secretory systems—the 
root, III. 109 
The stem, IIT. 152 
The stem and the leaf, ITI. 209 
The leaf—the inflorescence, IIT. 302 
The inflorescence—the flower, III. 377 
The inflorescence: its symmetry — 
floral envelopes—receptacle—peri- 
anth—calyx— corolla, IV. 35 
The corolla—andreciuin—gyneceum, 
IV. 114 
The gyneeceum, IV. 184 
The fruit, IV. 252 
The fruit—seed, IV. 288 
Classification of plants, IV. 351 
The polypetale, V. 28 
Pie ons—disciflorse — calyciflore, 


ea citors enon) V, 149 
Gamopetale, V. 224, 288 
Monocotyledons, V. 361 
Gytmnospermia, VI. 49 

Cry ptogamia—pteridophyta, VI. 106 
Bryophyta or muscines—characer, 


Thallophyta — fungi — alges — conclu- 

sion, VI. 232 
Botany, Commercial, of the Nineteenth 

Century : 

Chronological table of plants, ITT. 5 

India-rubber or caoutchouc gutta- 
percha—balata—gutta-shea, ITI. 129 

India-rubber or caoutchouc—masser- 
anduba — gum euphorbium — food 
products, IIT. 198 

Food Progness — beverages — drugs, 
ITI, 293 


Drugs, IIT. 858; IV. 45, 101 

Oils and waxes, IV. 149 

Guma, resins, and varnishes—dyes and 
tanning materials— paper materials, 
IV. 210 

Fibres, IV. 270 

Fibres— fodders—timbers and hard 
woods—tmiscellaneous products, IV. 
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Botryllide, VIII. 121 
Bottomry bond, VITT. 288 
— —, Form of, VITT. 131 
Boulder clay, IT. 843; IIT. 288 


pouyers: .. the French astronomer, 
Bowels, The, I. 198 
Box, V. 292 


—~—, Tasmanian, IV. 848 

——, West Indian, [V. 843 
Boxwood for engraving, IV. 848 
Boyle's law, IV. 307, 877 ; V. 80 
Brachiopoda, III. 866; VI. 249 
Brachycera, VIL. 374! 


Bradley's discovery ofqthe aberration of 
light, J. 114 

Brahmans, The, IT, 319 

Brain capacity, IT. 248 

——, Human, I. 184 

Bramante, VIII 738 

Brambles, The, V. 91 

Branches of plants, III. 200 


Branchiopoda, VII. 191 
Brandy, VI. 66; VIII, 884 
Brass, VIII. 92 


——, Stresses of, VIT. 345 
Brassica, V. 25 
— chinensis, ITT. 196 
Brazil, 1V. 155 
—— nuts, IV. 291; V. 149 
Brazilian cocoa, IV. 102 
— gum arabic, IV. 210 
— monkey-pots, IV, 256 
Bread-fruits, V. 298 
Bread-making, Alcoholic fermentation 
in, VI. 67 
Breathing, The act of, IJ. 147 1 
—— of plants, IT, 271 
Breccia, IIT, 179 
Bnar-root pipes, IV. 844 
Bricks aA by the Romans, VJ. 199 
Bridges, Expansion of, by heat, VIII. 138 
——, Roman, VII. 21 
Bristles, VIII. 100 
Britain, The Romans in, V. 326 
British Commerce : 
Our imports—sea-routes, VIT« 356 
Sea-routes, VIII. 85 
Imports, VII] 98, 164, 221, 262, 831 
British Eimpire, I. 75 
—— Isles, I. 77, 169, 823 
—— Possessions—African, I. 76; II, 
142; American, I, 76; Asiatic, I. 
76; IT. 2, 121; European, I. 765 
Populations and areas of, I. 76 
Brocken, The spectre of the, VII. 177 
Bromelia ananas, IV, 290 . 
Bromeliacex, V. 362 
Bromine, IV, 197 
Bromus Schroderi, IV. 341 
Bronchi, The, II. 209 
Brookite, VIII, 29 
Broom, The, V. 89 
— root, IV. 278 
Broussonetia papyrifera, IV. 218 
Browne, Sir Thomas, VIII. 132 
——, William, VIT]. 188 
Bruce, King of Seotiand, ITT. 148 
——, Robert, HII. 145 
Brucia, VI. 184 
Brie Town-hall and trade-hall of, 
IIT, 10 


Brunswick, Town-hall of, VIII. 9 
Piney for water-colour drawing, V- 
6 


1 
Brush-making, Fibres for, IV. 270, 272 
Brussels sprouts, V. 25 
Brussels, St. Gudule’s, VJIT. 10 
——, Town-hall of, VIIT, 10 
Brya ebenua, IV, 343 
Bryacew, VI. 169 
Bryony, V. 151, 862 
Bryophyta, IV. 855 ; VI. 165 
Bryozoa, IIT, 38 
Buchu leaves, IV. 45 
Buckthorn, the alder, V. 88 
Buckwheat, V. 291; VII. 278 
Buddhist Architecture, VI. 200 
Budding, III. 154 
Buds, Growth, ete., of, IIT, 154 
Buenos Ayres, IV. 156 
Buffalo grass, IV. 841 
-——, Horns of the Java and Arneé, VIIF, 


165 
Bulbs, Growth of, HT. 156 
Bulgaria, III, 252 (ang see Balkan 
Peninsula) 
Bulrushes, V. 
Bunsen batterv, The, V.16 
—— burner, The, JV. 198, . 
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Bunyan, John, WII. 259 i 

Buoyancy, Centre of, IV. $68, $71 

Bupleurum, V. 15 

y, V. 78; VI. 66 

Burley, Sir Simon, I. 826 

Burlington House, VIII. 264 

Burnet, Gilbert, Bish 1, Vi.F 20- 

Burns caused by pliuephurus, Treatment 
of, III. 259 

Burns, Robert, VIIT. 354 

Bursaria spinosa, IV. 348 

Burton, Robert, VII. 187 

a ae Edmund's, Barons meet at, I. 


Bushell’s case, ITT. 14 

Bute, Earl of, and the burning of the 
North Briton, II. 320 

Butler, Samuel, VII. 199 

Butomus, V. 864 

Butter, Imported, I, 237 

Buttercup, The, 1V. 253 

Butterworts, III, 211; V. 228 

puLresper nun parkii, I11, 182 

Buxus, V, 292 

——, Macowani, IV. 343 

Buys Ballot’s law, VIII. 251 

Byron, Lord, VIII. 355 

Byzantine Architecture, VI. 199; VII. 78 


Caballus, VI. 182 

Cable teats of resistance, VI. 59, 60 

Cacao nut, V. 27 

Cactacem, IV. 289; V. 151 

Cactus, Californian, IV, 213 

Cadiz, The storming of, IL. 153 

Cadmium, V. 68; VII. 354 

Credmon, VI. 185 

Caen Cathedral, VII. 204; the Abbaye- 
aux-Dames and the Abbaye-aux- 
Horan VII. 204; St. Peter's, VIII. 
14 


Cresulpinia brevifolia, 1V. 212 

—— coriaria, 1V. 212 

Ceesalpinie, V. 89 

Cesar, Augustus, in Egypt, IV. 210 

——, Julius, VIJ. 84 

Caimans, VIII. 188 

Cainozoic group of rocks, "11. 38, 368 

Cairo, III. 819 

egeue oil, IV. 46 

Calabar beans, IY. 102 

Calamine, ITI. 178 

Calcareous eprings, Il. 77 

Caloeolaria, V. 227 

Calcite, If, 178; VII. 161, 217 

Calcium, V. 4, 65 

Calcutta, II. 122 

Calendula, V. 155 

Calomel, V. 259 

Calophyllum V. 26 

Caloric, A, 1V. 882 

—— theory of heat, VIII. 78 

Calotropis gigantea, IV. 214 

Caltha, V, 24 

Calyceracere, V. 154 

Calyciflors, IV. 856 ; V. 88, 149; V. 23 

Calyptrogen, The, IV, 187 

Calyx of flower, IV. 89 

Camamion, V. 292 

Cambrian system and rocks, I. 173; III. 
242, 276, 277, 866; IV, 18 

Cambyses Oppression of the Egyptians 

V. 187, 210 


by 1 

Camellia japonica, V. 26 

Camelliacez, The, V. 26 

Camomiles, V. 155 

Campanales, IY. 356; V. 155 
Campanula, V. 155 

Campanularia, The Tae VI, 258, 
Campbell, Colin, VIII. 266 : 
Cemphor, Distillation of, V. 202; VI. 133 
Camp of ge, The, 1, 13¢ 

Canada, II, 145, 238. ., ,: ‘ 
Canadian Pacific Railway, VILL, 80. + _ 
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Canals, The commercial value of, 1. 287 

Canary Islands, The, 1II. 249 

Cancer, Constellation of, 1, 48 

Cancer, Tropic of, I. 64, 254 

Candle burns, How a, IV. 198 

Car Jes made with vegetable oils, IV. 

Cauuycuit, V. 25 (1s) 

Canella red, IV. 48 

Cannabiner, V. 208 

Cannabis indica, IV. 48 

Cannacee, V. 362 

Cafions, I. 15; 1. 79 

Canterbury Cathedral, VIT. 829, 334 

Caoutchouc, IIT, 65, 130; V. 292 

Cape soon IT, 142 

Capetown, If. 148 

Capillaries, If. 18, 81 

Capital, bearing on political economy, 
VII. 148, 212 

Capital punishment, I, 202 

Capparidex, The, V. 26 

Capricorn, Tropic of, I. 65, 254 

Caprifohacer, V. 153 

Capsicum, IV, 256; V. 227 

Capsule, IV. 254, 255 

Caracas, IV. 155 

Cuaractacus, The revolt headed by, V. 327 

Carapa, V. 87 

Carat weighs Supposed derivation of, 

Caraway, V. 152 {V. 89 

— seed, 1V. 289 

Carbolic acid, VI. 182 

Carbon, IV. 180 

— dioxide absorbed by plants, ITI. 211 

—— disulphide, IV. 194 

—— hydrates, VI. 129 

Carbonates, VII. 159; VIIT. 29 

cere acid given out in breathing, IT. 
1 


Carboniferous limestone, III. 38, 289, 
274, 278; VIII. 28 

—— period, III, 87 

—— shales, III. 289 

o—=— system, IV. 21 

Carbuncle, VIII. 29 

Cardamoms, Nepal and Bengal, IV. 45 

rai V. 865 iS 

Arica a, IV. 48 

Candide, V . 182 

Carinate, VIIT, 250 

Carissa grandiflora, IIT. 194 

Carlowitz wine, VIII, 884 

Carnations, V. 26 

Carnauba, IV. 49 

Carnivora, The, VITT. 316 

Carob bean, The, V. 89 

Caroba, IV. 49 

Caroline Island, The, IV. 156 

Carpela, III. 307; IV. 118 

Carpenter's dynamometer, VII. 150 

Carpet manufacture, I, 236 

Carpinus, V. 200; betulus, IV. 843 

Carpomycetes, VI. 284 

Carpophore, 1V, 88, 288 

Carrot, The, V. 152 

Carum ajowan, IV. 101; carui, IV. 289 

Caryophyllaces, V. 26 

Caryophyllales, IV. 856 

Caryopasis, IV. 254, 255 

Caryota urens, IV, 278 

Cascara amarya, IV. 102 

—— sagrada, IV. 103 

Caspian Sea, The, II. 80 

Cassava, V, 202 

Cassia, v. 29 

—- occidentalis, ITI. 205 

Cassiterite, 111. 175; VIII. 28 

Castalia, IV. 291 

Castilloa elastica, ITT. 66 

Castle Howard, VIII. 266 

Castor oi), V. 292 

Catechu, VIIT. 101 

Cattle-feeding, Cotton oi] usedfor,IV.150 

Catullus, VII. 202 

Caucasian Race, The, II. 248 

Cauliflower, V. 25 


361 


Cavanilleata plantanifolia, IV. 214 

Caxton, William, Introduction of priat- 
ing into England by, VI. 827 

Cayenne pepper, V. 287; VIII, 228 

Ceara scrap rubber, Ill, 66 

Cedars. V. 87, VI. 51 

Cecretavem V. 87 

Oedron, IV, 108 ; 

Celastrales, The, IV. 856; V. 27, S7 

Celastrinee, The, V. 87 

Celebes, The island of, III. 62; IV, 186 

Celery, V. 152 

Celestine, VIIT, 30 

Cellulose, VI. 181 

Celtic Britons, I. 98 

~———— race, The, II, 817; VI, 72 

Cement, Roman, III. 239 

Centaury, VY. 226 

Centipedes, VI. 249; VIT. 250 

Centranthus, V. 154 

Centrifugal force, 1. 68; VIII. 217, 272 

Ceutripetal acceleration, VIII, 217 

Cephalopoda, III. 867; VI. 240; VIII. 116 

Ceralophorus, I1L 182 

Cerargyrite, VIII, 27 

Cerasus, V. 1 

—— laurocerasus, V. 91 

Ceratochloa untoloides, IV. 34? 

Cercarize, VII. 56 

Cereals, I. 269 ) 

Ceres (Planet), I. 114 

Cereus, V. 15 

Ceatoda, VII. 55 

Cetacer, VIIT, 316 

Ceylon, I. 828; II. 128 

Chalaza, The, IV. 186 

Chalcanthite, VIII. 80 

Chalcedony, III. 100 

Chalcopyrite, III, 176; VIL 855 

Chaldean Architecture, VI. 275 

Chaldee Dialect, The, II. 820 

Saag 825 ; III. 87, 288, 274, 276; VI. 


5 

Chalybeate springs, II, 77 

—— water, I]. 298 

Chalybite, IIT. 178 

Chamecrops humilis, IV, 841; V. 365 

Chamber acid, IV. 259 

Chambers, Sir William, VIIT. 266 

Chameleon, The, VIII. 112, 188 

Champagne, VIII, 332 

Champernoun, Henry, II. 151 

Channel Islands, II, 1 

Chapman, aoe VII. 10; VIII. 68 

Chara, II! 274; Vi. 170 

Characer, VI. 167, 170 

Charcoal, IV. 181 

Chariots, Egyptian war, IY. 207 

Charlemagne, IV. 828 

—_— appealed to from Rome, V. 10 

Charles, Law of, IV. 877; V. 80 

——, Prince, entering Holyrood, V. 61 

——,——-, and the Spanish Infanta, IT. 
158 

—— I. of England, IL. 218, 279 

—— Il. of England, II, 840; IIT. 14 

—— V. of the Netherlands, V, 264 

—— XII. of Sweden, V. 882 

—— the Fat, Death of, V. 10 

—— the Hammer, IV. 828 

——, Duke of urgency: V. 75 : 

Charter of Henry L., I. 99 

-——, The Great, I. 99, 200 

Charter-party, VIII. 89, 129, 234 

Chartres Cathedral, VII. 2U8 : 

Chaucer, Geoffrey, VI. 204, 262, 825 

Chaulmugra oil, IV. 101 

Chavannesia esculenta, III. 129 

Chayote, III. 106 

Cheiroptera, VIII. 816 

Chelidomum, IV. 201; V. 25 

Chelonia, VIiI. 187, 188 

Chemical action in a voltaic cell, IV. 883 

—— effect of an electric current passing 

_ through liquids, I'V. 208 

—— heat, VIII, 82 
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Chemical treatment of minerals, VIT. 159 
Chemistry : 

History—definition—the elements— 
metals and non-metals — oxygen 
symbols, IIT, 222 

Atomic weights—preparation of oxy- 
gen, TET. 257 

Ozone—hydrogen—the metric system 
—alteration produced in the volume 
of gases by temperature and pressure 
—laws of Gay Lussac, Charles, Boyle, 
Mariotte and Graham, The Crith— 
Gaseous Diffusion, III. 321 

Water: Composition—molecule of all 
gases and vapours = 2 volumes— 
formula of water—ice and steam— 
river water—filtration of water— 
distilled water—water as a solvent — 
latent heat—hardness of water, IV. 
1; Action on lead—organic matter 
in hard and soft water—nitrogen— 
the atmosphere : uniformity of the 
nir—estisnetion of the oxygen—car- 
bonic acid and aqueous vapour, IV, 


G5 
Ammenia—Carbon: The diamond, 
graphite, charcoal, lampblack— 
car monoxide—carbon dioxide— 
hydrocarbons—coal gas, [V. 129 
Structure and luminosity of flame— 
Bunsen burner—Davy safety lamp 
the halogens—fluorine—chlorine 
—bromine—iodine, [V. 103 
Sulphur and allotropic varieties— 
sulphuretted hydrogen—chlondes, 
oxides, and acids of sulphur—oil of 
vitriol—selenium—tellurium, [V.257 
ae Sibi its oxides—phosphoric 
acid—boron—boracic acid—borax 
— silicon — silica — atomicity or 
valency, IV. 821 
‘The Metals: General properties and 
methods of extraction—metals of 
the alkalies—sodium—salt— wash- 
ing soda—water of crystallisation— 
bicarbonate of soda—potassium— 
nitre — gunpowder — ammonium — 
calcium — lime — mortar—cement — 
chalk — strontium — barium, V.1; 
Calcium — strontium — barn — 
aluminium — magnesium — zinc — 
cadinium, V. 65; Iron, cast and 
wrought — steel — cobalt —nickel— 
‘German ailver, V. 120 ; Chromium— 
manganese — titaniuiu—tin—lead— 
copret, V. 198; Arsenic—antimony 
— bismuth — mereury —calome! — 
corrosive sublimate—silver, V. 257 ; 
Gold — platinum — alloys with iri- 
dium--palladium, V. 821 
Atomic weight and theory—Avogadro’s 
law — equivalent and molecular 
weight—-Newland's “Law of Oc- 
taves "—the Periodic Law—organic 
chemistry, V. 822 
Analysis, formule and classification 
of organic bodies — cyanogen — 
prussic acid—urea—hydrocarbons— 
ane ee ororaEi foams acid, 


age compounds: Alcohol, chloral, 
ether, acetic acid —tartaric and 
citric acids—uric acid—xanthin, 
caffein, thein—glycerin, fata and 
sere nitro-glycerin, dynamite, 


VI. 

Oleic, acid, olive oil, non-drying and 
drying ofl—the carbo-hydrates—the 
sugars — starch — dextrin—cellulose 
= | ereument paper—gun cotton — 
collodion—aromatic bodies, benzene, 
ores Beg ie seb earbolie eet, 
picric , hydroquinone, pyrogallic 
acid, litter almond oil, gallic acid, 
tannic acid, terpenes—alkaloids— 
conelusion, VI. 129 


Chenopodiales, IV. 256; V. 291 
Chequen, IV. 101 

Cherry, V. 91 

Cherry bark, wild black, TV. 46 
Cherry laurel leaves, IV. 46 
Chert, 11. 100 

Chest, Bones of humen, I. 26, 84 
Chestnut flour, HI. 204 
Chestnuts, V. 88, 29u 

Chew stick, IV, 101 

Chichester Cathedral, VII. 330 
Chickweed, The, V. 26 

Chicory, V. 155 

Chili, 1V. 155 

——- under the Spaniards, V. 204 
Chillingworth, Wilham, VIII. 69 
Chilocat pus viridis, IIL. 129 
—— flavescens, III. 129 
Chimborazo, IV. 152 

China and London, routes, VIII. 87, 


38 

China clay, ITT. 177, 23 

—— cuprea, IIL. 356 

—— grass, IV. 270 

Chinese Architecture, VI. 200 

—— Empire, LT. 319 

——, Physical appearance of the, II. 
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Chinese white, The use of, V. 273 

Chiretta, LV. 46 

Chloral, VI. 67 

Chlorides, VILL. 27 ; of swphur, IV. 258 

Chlorine, [V, 195 

Chiorite, HY. 177 

——, Oxides and oxy-acids of, IV. 196 

Chloroform, VI. 5, 67 

Chlorophyceee, VI. 237 

Chlorophyll, If. 271, 377 5 IV. 291 

Chloroxylon Swietenia, V. 87 

Choco, HI. 196 

Chocolate, V. 27 

Chonemorpha macrophylla, ILI. 130 

Chord of an are, The, IL. 158 

Chords in Music, 1. 04 

Christian, King, of Denmark, V. 187 

Christiania, (Uf. 124 

Chromates, VIII. 30 

Chromatic Aberration, VII. 368 

Chromite, LIL. 176; VILI. 27 

Chromitun, V. 193 

Chrononieter, I, 126 

Chrysanthemums, V. 155 

Chrysoberyl, VIII. 78 

Chrysopogon ryllas, IV. 278 

Chureh, The, I. 200, 208, 238 

—— disestablishment and  disendow- 
ment, VIII. 341 

—— and State, VILI. 340 

Shurehtll, Charles, VILL. 354 

Churrus, VILI. 99 

Chyle, I. 336 

Chyme, [, $35 

Cicero, VIE. 181, 229 

Cichoriacesa, V. 154, 155 

Cieidela, VIL. 874 

Ciliary motion in plants, IL. 274 

Cinchona, III. 297; V. 154 

—— calisaya, ILI. 354, 355 

—— febrifuge, IT. 354 

—— officinalis, III. 358 

—— succirubra, LIT. $54 

Cineraria, V. 155 

Cinnabar, VIU. 354 

Cinnamodendron corticosum, [V. 48 

Cinnamon, V. 202 

Cinnanon, Mountain, IV. 48 

Ciuque-cento architecture, VII[. 71 

re porte, The, [. 171 

Circles, Properties and construction of, 
Il. 158, 221 

Circa, V. 150 

Circulation in plants, IT. 274 

Circumscription, IT. 265 

Cirripedia, VII. 191 

Cissus discolor, V. 88 

Citric acid, If. 879; VI. 68 
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Citronella, 1V. 844 © 

Citron plant, The, V. 87;' VIII. 284 

Citrullus colocynthis, V. 151 

Citrus, aurantium, bergamia, decumana, 
japonica, limonum, medica, vul- 
yaris, V. 87 

Civil war, The great, II. 282 

Clamond’s thermo-battery, VI. 337 

Clarendon, Earl of, VIII. 258 

Claret, VI. 66 

Clark's standard cell, V. 86 

Claudius, Emperor, V. 327 

Clavellinide, VIII, 121 

Clays, I. 325; III. 177, 298 

Clay-slate, IIf. 242 

Clee ia HOUse: The Bank, VIII. 148, 


Clematis, V. 23 

Cleopatra, IV, 210 

Cleopatra's Needle, III. 241 

Clepsydra, J. 50 

Cleveland, John, VIIT. 136 

Climate, VII. 92 

——, Causes of difference in, II. 164 

Climbing plants, HII. 154 

Clive, Robert, Hil. 202 

Cloaca maxima, The, VIT. 16 

Cloth manufacture, I. 237 

Clouds, 1. 209, 210 

Clover, V. 89, 226 

Cloves, V. 26, 149 

Cluny, Church of, VII. 204 

Coal, I. 78; If. 228; ILI, 87, 189 

——, Brown, of Germany, IIT. 37 

——, & conductor of sound, VII. 87 

—— tields of France, II. 870 

—— —— of Great Britain, I. 285, 378 

—— — of South Africa, If. 142 

—— —— of U.S. of America, IV. 61 

—— gas, LV. 133 

—— measures, III. 178, 866; IV, 22; 
VI. 165 

—— mining, I. 285, 378 

Coasts, Risings and depressions of, IT. 
76 


( 
Cobalt, V. 132 
Cobaltine, VIL. 855 
Cobasa, V. 226 
Coca erythroxylon, IV. 100 
Cocaine, IV, 100; VI. 134 
Cochineal, VIII. 101 
—— insect, V. 151 
Cocoa, I. 271; ILL. 295 
Cocoa-nibs, V. 27 
Cocoa-nut, IV. 272; V. 365 
— matting, IV. 272 
—— milk, LV. 188 
—— oil, LV. 149 
Cocos nucifera, IV. 149, 272 
Cocus wood, LV. 348 
Cod, I, 78, 297, 878; IL. 1, 241 
Coddington lens, VITL. 14. 
eomenreral: ILI. 866; VI. 186, 249, 252, 


30: 
Coffea arabica, VIII. 167 
Coffee, I. 287, 271; IL. 8,121; III. 205; 
VHIL. 167 
Cohosh, Black, IV. 46 
Coils, Resistance, [V. 276 
——, Winding, IV. 278 
Coina, Current, II. 170 
Coir, [V. 272 
Coke, IV. 181 
Cola acuminata, IV. 49; V. 27 
Colchiceg, V. 864 
Colchicum, V. 861, 364 
—— seeds, IV. 47 
raped pala VII. 250, 815, 374 
Coleridge, Samuel Taylor, VIII. 855 
Collins, William, VIIL. 858 
Collodion, VI. 181 
Colocynth, IV. 289 
Cologne Cathedral, VI. 274; VIII. 8 
-~—-, Churches in, VII, 208 
Colombia, IV. 154 
Colonies, British, I. 76 


Colorado, Grarf cafion of, IT. 79 
Colour and markings of flowers in con- 
nection with their perfumes, seasons 
of flowering, visits of insects, etc., 
4 


~ll 
Colour blindness, VII. 123, 368 
Colours, VII. 369 
——., Effect on the eye, VIL. 308 
oe eecbine by gaslight, ete., VIT. 
870 


~— for use in water-colour drawing, 
V. 167 
Colubrina reclinata, IV. 49 
Columbine, V. 24 
Columbus in America, V. 202 
——, West Indies discovered by, II. 241 
Colures, I. 254 
Coma, IV, 291 
Combustion, Early theory of, ITI. 228 
——, Lavoisier’s theory, III. 224 
Comets, J. 114; IL. 57 
Comfrey, V. 226 
Conmmelynales, IV. 856 ; V. 862 
Commerce, British, I. 170, 236; VIT. 
856; VIIT. 85, 98, 164, 221, 262, 331 
Commercial abbreviations, VI[1. 230 
—-— botany. (See edie i 
—— Correspondence, in English, French, 
and German, VII. 10, 74, 189, 197, 
261, 825; VIII. 11, 75, 129, 202 
-—— Terms, VIII. 280, 266, 347 
Commonwealth, The, II. 387 
Compeative anatony : 
Terms employed in classification— 
divisions of the animal kingdom, 
VI. 180 
Subdivisions of the animal kingdom— 
table of protozoa—metazoa— porifera 
—colenterata—hydrozva, VI. 248 
Coplenterata — hydrozoa — anthozon, 
VI. 303 
Anthogoa—vermes, VI. 365 
Verines—annulata, VIL. 55 
Crustacea—arachnida, VII. 188 
sa acai De a a VII. 
24 


Insecta, VII. 211, 878 
Echinodermata, VII. 375 
Echinodermata—mollusca: —lamelli- 
branchiata, gastropoda, VIII. 55 
Gastropoda, cephalopoda, vertebrata, 
tunicata, fishes, VIII. 118 
Vertebrata: fishes, amphibia, reptilia, 
i 184; birds, mammalia, VIII. 
24 
Condensation, I. 209 
Condensers, Electrical, VI 124, 125, 186 
——, Testing, VI. 187 
Conductors of electricity, IV. 205 
Condy’s fluid, V. 194 
Cone, A, ITI. 24 
Confederation, VIII. 244 
Confervacess, VI. 237 
Conglomerates, III. 35, 179 
Congo Free State, IV. 55 
Congreve, William, VIII. 258 
Conifers, The, III. 866 ; VI. 51 
Conine, VI. 184 
Connaught, I. 879 
—— Kings of, IV. 71 
Consols, IT. 280 
Constantine, VII. 78 
Constantinople, III. 818 ; VIT. 78 
—— taken by the Turks, IV. 331 
Constellations of stars, If. 172 
Constitutions of government, VIIT. 192 
Continents, Areas of the, I. 321 
——, Outline of the, I. 322 
Convallaria, V. 864 
Convocation of Canterbury, IJ. 99; 
VIII. 126 


-—— of York, VIIT. 126 
Convolvulacess, IV. 291; V. 226 
Convolvalus tricolor, V. 226 
Compass, The deviation of the, I. 255 
Composites, IV. 288; V. 154 
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Composite order of architecture, VII. 18 

Compression of gases, [V. 377 

——, Heat caused by, VIII. 81 

Cock’s-comb, The, V. 291 

Co-operation, VIII. 17 

Copaifera Gorskiana, IV. 211 

Copal, IV. 210; V. 89 

—— Forest, 1V. 211 

Cope, Sir John, III. 268 

Copenhagen, ILI. 184 

Copepoda, VIT. 191 

Copernica cerifera, IV. 49 

Copernicus, I. 48, 49, 50 

Copper, I. 285; II. 3; IIf. 100, 278; V. 
196; VII. 850, 852, 355 

——, depositing by electricity, IV. 204 

——— electric conductor, IV. 275 

——, resistance of, IV. 274, 276 

——, heat value, [V. 882 

——., native state, III. 100; V. 196 

~— ores, V. 190; VII. 354, 855 

—— oxides, V. 196 

—— pyrites, III. 176; V. 196; VII. 
350, 855 

—-, stresses of, VIT. 845 

—— sulphides, V. 196 

Copra, IV. 1 

Coprolites, 111. 95, 178 

Coral flower, Abyssinian, V. 89 

—— Island, IV. 156; VI. 366 

—— polyp, IT. 76; II. 87; VI. 807, 866 

—— reefs, IT. 76; ILI, 37, 96 

Corallines, VJ. 236 

Corchorus capsularis, IV. 272; V. 27 

— olitorius, 1V. 272 

Cordage, Fibres for, IV. 270 

Cordova, The mosque of, VII. 143 

Coriander, V. 152 

—— seed, 1V. 280 

Corinthian order of architecture, V1. 874, 
877; VII. 18 

Corinth, The temple at, VI. 376 

Cork, II. 879; IV. 344 

— oak, V. 290 

Corm of crocus, ete, IIT. 155 

pbb asthe IV. 855; VI. 165 

Corn, I. 287 

Cornacem, V. 152 

Corner, V. 151, 152 

Cornus sanguinea, V. 152 

—— florida, IV. 343 

Cornwallis, Lord, in India, ITI, 203 

Corolla of flower, IV. 40, 114 

Correspondence,Commercial, in English, 
French, and German, VII. 10, 74, 
189, 197, 261, 326; VIII. 11, 75, 129, 
202, 230 

Corrodentia, VII. 875 

Corrosive sublimate, V. 259 

Corruption of judges, I. 202, IIT. 88 

Cortez, V. 202 

Cortical system of plants, III. 109 

Corundum, VIII. 28 

Corylacew, IV. 288; V. 290 

Corylus, V. 290 

Cosmical geology, If. 228 

Costa Rica, IV. 129 

Cotopaxi, IT. 48; IV. 152 

Cotton, 1. 287; II. 3,121; V. 26; VITT. 98 

mee and exports of, I. 237; IV. 

é 

— manufacture, I. 236 

—— plant, V. 26 

—— seed, [V. 150, 291 

Cotyledons, The, IV. 187 

Coulomb, An electric, IV. 124, 203 

Counties, county towns, with chief 
industries, of England and Wales, I. 
eg ae of Ireland, 1. 379; of Scotland, 

County councils, I. 238 

Cow-itch, IV. 46 

Cow-parsnip, V. 151 

Cow-tree of Para, IIT. 193 

Cowdie resin, IV. 211 

Cowhage, IV. 40 


Cowley, Abraham, VIII. 134 

Cowper, William, VIII. 354 

Cowslip, V. 225 

Crab-wood, V. 87 

Crag of Pliocene ayatem, III. 95; IV. 148 

Cranberries, V. 224 

Crangon, VI. 182 

Cranmer, Thomas, VI. 329 

Crape manufacture, 1. 236 

Crashaw, Richard, VIII. 135 

Crassulacer, V. 88, 149 

Crategus, V. 91 

—— oxyacantha, IV. 290, 843 

Cremocarp, IV. 254, 288 

Cretaceous system, IV. 90 

Crinoida, HI. 366; VIII. 56 

Crin vegetal, IV. 840 

Critical point of gases, IV. 14¢ 

Crocidolite, VITI. 20 

Crocodilia, VIII. 187, 188 

Crocus, I1I. 155; V. 861, 364 

Cromwell, Oliver, HI. 213, 216, 337; in 
Ireland, I], 841; IV. 75 

~—, Thomas, Ear] of Essex, II. 151, 158, 
218, 889 

Crops, VII. 274 

—-, Reason for rotation of, III. 111 

Crosness, JIT. 196 

Croton oil, V. 292 

Cruciferm, The, V. 25 

Cruikshank’s battery, V. 18 

Crustacea, III. 95, 366; VI. 182, 249; 
VIT. 188 

Cryolite, VIII. 27 

Cryptogamia, IIT. 866; IV. 854; VI. 106 

Cryptopentamera, VII. 374 

oe The six systems of, VII. 220, 

5 


Crystalline forms of metals, III. 98 

ae of minerals, V11. 160—165, 

Crystallographic axes, VII. 219 

Ctenophora, VI. 3U5 

Cuba, I. 828; 11. 241 

—— bast, 1V. 274 

Cube root, V. 285 

Cubic contents, To find the, III. 220; 
VII, 290 


—— measurement, IL. 168 

Cucumber, The, III. 195; IV, 258; V. 151 

Cucurbitacer, 1V, 289; V. 150, 151 

Cumberland, William Augustus, Duke 
of, ITI. 269 

Cundurango, IV. 101 

Cuprea-bark, V, 154 

Cuprite, or ruby copper, VIII. 27 

Cupuliferes, IV. 288; V. 200 

Curare, IV, 104 

Curcuma, V, 862 

Currants, VIIT. 283, 284 

—, Black, V. 149 

emcee | Red Vv. 149 

Current, Unit, VI. 122 

Curves, Drawing, I. ¢ 

——, Geometrical, I. 341 

Cusenta, V, 220, 291 

Cuteh, VIIT. 101 

Cyanic acid, VI. 8 

Cyanogen, VI. 2 

Cyaxares IL, IV. 185 

Cybistax antisyphilitica, IV. 49 

Cycades, ITI. 306; IV. 88; VI. 58 

Cycloid, To deseribe, ILI. 163 

Cyclones, VIII. 286 

—_—, seconeaty VIII. 287 

Cyclopean walls, etc., VI. 373; VIT. 15 

Cyclops, The, VII. 191 

Cydonia, IV. 290; V. 91 

Cymogene, VIII. 167 

Cynarrhodum, IV. 255 

Cynomorium coceineum, V. 289 

Cyperacer, V. 864, 865 

Cyperus papyrus, V. 865 

~— tegetiforinis, IV, 344 

Cypress, The deciduous, ITI. 37; VL 52, 
52 
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pripedium, V. 862 

pris, The, VII. 191 
Cyprus, IT. 2 
Chean, iV fas a rmdodoree 
-Cyrun, IV, 185; oppression of the Egyp- 

YM tlans by, IV, 210 : 

Cystida, ITI. 866 
Cytisus laburnum, V. 90 


Dacrydium Franklinil, FV. 842 

Dactylis a ita IV, 841 

Daffodil, V. 861 

Dahlia, V. 155 

Dahomey, IV. 57 

Dales, I. 15 

Dalton’s theory of atomic weight, V. 322 

Damiana, IV. 104 

Dammara australis, IV. 211, 842 

Daudelion, V.155 _ 

Danes, The, I. 88; VI. 78 

Daniel, Samuel, VII. 8 

Daniell battery, The, V. 88 

Daniellia thurifera, IV. 211 

Danube, The, III. 119 

Daphnaies, IV, 856; V. 291 

Daphne Laureola, V. 291 

—- mezereum, V. 291 

Darius Hystaspes, 1V. 136, 187 

-——, Palace and tomb of, VI. 277 

Darwin on hybridism, IT 181, 182, 188; 
Coral Islands, VI. 866 

Date, Difference between old style and 
new style, IT, 112 

Date palm, The, V. 865; VIIT. 284 

——, Fruit of, VIIT, 284 

Datura stramonium, V. 227 

Davenant, Sir William, VIIT. 188 

Davies, sir John, VIT. 10 

pee lainp, ete ey 

ays of grace, ‘ 

Dead Sea, IT. 76 

Debenture, VIII. 267 - 

Decagon, To construct a, IT. 90 

Decapoda, VII. 190 

Decker, Thomas, VITT. 68 

Dee, The river, 1. 174 

Detiection methods of testing the resist- 
ances of batteries, V. 370 

Defoe, Daniel, VIII. 850 

Degrees, I. 68, 75, 117, 125; VIT. 102 

Dehiscent frult, TV. 258 

Delgado, Cape, IV. 57 

Delphinfum, Vv, 24 

Deltas, I. 17; II. 79, 290; III. 85 

Demerara rubber, II[. 129 

Democracies, VIII. 807 

Demography, II, 179 

Dendrocalamus, IV. 218 

Denham, Sir John, VIII. 186, 187 

Density, Meaning of, V. 57 

—— of Jupiter as compared with the 
earth, II. 55 

-——, Relative, V. 57 

=~ of substances as affected by gravita- 
tion, II. 39 

Denmark, IIT. 184 

Deposit, Marine, in apology, III, 35, 242 

Derbyshire neck, IT. 

=—— spar, III. 177; VIUI. 27 

Dermot MacMurchad, King of Leinster, 


rp | 

Deserts, I. 15, 212 
Desiderius, V. 10 
Deutzia, V. 149 
Devonian system, ITT. 866 ; IV. 20 
Dew, I, 210; IV. 68; VIIT. 268, 881 
Dew-point, VIIT. 880 
Dextrin, If. 878; VI. 181 
Dhawalagiri, Mount, IT. 5 
Diabase, III. 241 
Diagonal, A, I, 155 
Diameter, VII. 226 
—— and circumference, VII. 168 
‘Diamonds, FI,-121, 142; IIT. 100;. IV. 

180, 154; VII. 852 


Diana, The Temple of, at Nismes, VI. 
877; at Ephesus, VII. 19 

Dianthus, ane a — 

— caryophyllus, V. 

Diaphragm, The, T. 26 

Diatomacee, V1. 287 

Diatomaceous earth, IIT. 87 

Dibranchiata, VIII, 119 

Dichopsis, V. 225 

——— gutta, ITI. 130 

Dichroite, VIII. 29 

Dicotyledons, III. 55, 57, 112, 153, 212, 
808, 866, 886; TV. 201, 355, 856 

Didelphia, VITI. 815 

Dielytra spectabilis, V. 25 

Digestion, I, 195, 334 

——, Table of various foods, I. 885. 

Digestive excretion from leaf of plants, 
III, 211; V. 291 

Digges, Sir Dudley, IT 215 

Dika bread and fat, [V. 150 

Dilusium, I. 826 

Dionea muscipula, III. 211 

Diorite, IIT. 241 

Dioscorales, IV. 856; V. 862 

Dioscoreacere, V, 362 

Diospyros texana, IV. 843 

—— ebenum, IV. 848 

Diplotegium, A, 1V. 256 

Dipsacere, V. 154 

Diptera, VIT. $15, 874 

Disestablishment and disendowment of 
the Church, VIIT. 841 

Discifiorse, The, IV. 856 ; V. 23, 27 

Discophora, VI. 305 

Discounting bills, VITI. 147 

Displacement, Centre of, 1V, 368 

Distances of stars, and how ascertained, 


I. 171 
= inaccessible objects, To find, I. 
56 


Distillation of water, IV. 3 

ake) i VI. 65; from Mahwa tree, IV. 
42 

Dita bark, IV. 48 

Divi-Divi, 1V. 212; V. 89 

Dock plant, V. 291 

Dodders, V. 226 

Dodecagon, To construct a, IT. 90 

Dogwood, V, 152 

——, North American, IV. 848 

Dolerite, ITT. 241 

Dolomite, ITT. 178, 239, 242 

pone in architecture, VIT. 145; VIII. 


1 

Domesday Book, The, I. 99 

Dominican Republic, The, TV, 129 

Don John of Austria, V. 268 

Donne, Dr., VIT. 10 

Doria, the Genoese Admiral, blockades 
Venice, V. 12 

Dorie column, Roman, VIT. 17, 18 

—— dialect, The, V. 18 

—- temple of Corinth, VI. 374 

Dorstenia, IV. 290 

Douglas, Gawain, VI. 328 

Doundake, The drug, IV. 103 

Draceena, V. 364 

—— ombet, III. 858 

—— schizantha, IIT. 868 

Dracunculus medinensis, VIT. 56 

Draft, or Bill of Exchange, Form of 4, 
IT. 70, 308 

Dragon-fly, A, VI. 185; VII. 878 

Dragon-tree, V. 364 

Dragon's blood, IIT. 858 

Drake, Sir Francis, IT. 152 

Drama, Elizabethan, VII. 198, 257, 821; 
VIII. 1, 65, 182; Restoration Period, 
VIT1. 256 

Dravidian Architecture, VI. 200 

Drawing-boards, I. 6. 

Devine pe r, fixing on board, V. 169 

-——-, stretching on board, I, 6 

Drawing : 7 ra <a 

Straight lines and curves, I. 6 


Drawing (continued): * 
Perspective, I. 70, 156, 221, 270, 341: 
Curves, I. 841 
Shadows, IJ. 10, 70 
Foliage, 11. 188, ‘9° 
Foreground — high lights — setting 
drawing—foliage, IT. 261 
Reflections in water, II. 824 
The human figure, ITI, 8, 78, 188 
Drayton, Michael, VII. 8 
Driers, V. 195 
Drosera, INI. 211 
Droseracer, V. 88, 149 
Drugs, III 296, 858; IV. 45, 100 
Drummond of Hawthornden, VII. 10 
Drupacee, IV. 254; V. 90 
Drupe, IV, 254 
Dryden, John, VI. 281; VITIT. 254 
Duboisia Hopwoodi, IV. 49; V. 227°: 
Dublin, I. 870; Dermot fighting at, IV. 78 
Duck weed, III. 111; V. 866 
Dulong and Pettit’s Law, VIII. 212 
Dunbar, William, VI. 828 
Durham Cathedral, VII. 882 
Dutch metal, V. 196 
Dutch, Naval battle with the, II. 841 
ae el acknowledged by Spain, 
2 


Dyada, 1V. 824 

Dyes, IV. 211 

Dye-stuffs, VITI. 101 

Dykes, IL 845; HI. 277 

Dynamical geology, I1. 228, 204 

Dynamics, IV. 141; V, 887 

Dynamite, VI. 70 

Dynamo machine, The E.M.F. of a, VI. 
85 


Dynamometers, VIT, 150 
Dyscrasite, or antimonial silver, VII. 353 


Ear, The, VIT. 101, 288, 801 < 

Karls Barton Church, VII. 204 

Early English Architecture, VIT. 829 

Earnings of management, The, VII. 831 

Earth, The, I. 52, 74, 256; VIII. 98 

——, Architecture of the, III. 242, 278 

——, Area of the, I. 821 

——, As a conductor of sound, VII. 36 

—~, Axis of the, I, 811 

——, Circumference of the, I. 75 

——, Chemical composition of the crust 
of the, IIT. 98 

——, Consolidation of the, IT. 40 

——, Density of the, IT. 55, 56 

——, Distance from the moon, I. 811; 
from the sun, I, 257, 810 

—, Folds on the surface of, III. 273 

——, Heat of the, VIIT, 80 

——, Interior of the, IT, 89; ITI. 95 

——, Internal heat of the, Il. 80; ITI. 
95 

—, Motion of the, I. 189 

—, Orbit of the, I, 190 

-~—, Possible collision of the, with the 
nucleus of comet, and result, IT, 59 

——, Revolution of the, I. 68, 810 

—, Rotation of the, I. 62 

——-, Seasons of the, I. 64, 811 

——, Shape of the, I. 68 

——, Size of the, I. 63 

a "eA compared with other planets, 

. 25 


—-, —— compared with the sun, I, 308 

Earthenware manufacture, I. 286 

Earth-pillars, II. 205 

Earthquakes, IT. 40 

—~— at Lima, IV. 155 

——, Effect of, IIT. 896 

=, The west of 8. America liable to, 
IV. 158 

Earthworms, VIT. 58, 111 

Earwigs, VIT. 875 

East India i ae The, III. 201 

Ebenacer, V. 

Ebenales, IV, 856; V. 225 


Ebony, IV. 848; V.225 . 
Eebalium, V, 1 
Aecoleslaaticnl History, of England, VI. 


Echidna, VIII. 251, 815 
Echinoida, LIT. 866 
Echinodermata, [If. 866; VI. 240; VII. 
875; VIII. 55, 208 
Echinozoa, VI. 249 
Echinus, VIII. 55 
Echo, VII. 40 
Eclipse of moon, I, 62, 312, IH. 106; 
IT. 177 . 
—— of sun, I. 808, 812; IT. 105 
Ecliptic, The, I. 102, 253 
Ecuador, IV. 155 
Edentata, VIIT. 816 
Edgar Atheling, King, I. 101, 186 
Edinburgh, I, 298 
Edrik the Forester, I. 102, 136 
Education, I. 238 
Edward the Confessor, 1. 38 
—— IL., IIL. 148 
—— IIL, I. 828; IT. 82, 98 
—— —— Literature in time of, VI. 201 
Edwin, Earl of Northumbria, I. 101, 
187 
Edwin, King, I. 86 
Eel, The electric, VITT. 185 
Efficiency and friction, Law of, VI. 
214 
Ebert, Eine 1. 87 
Egg-plant, The, V. 227 
Egys as 00d, 1. 268, 335 
Hemant, Count, Trial and execution of, 
’, 267 
Egypt, IT. 818; IV. 56 
——, Ancient history of, IV. 206 
Egyptian Architecture, V1. 13, 274 
~——— cotton, IV. 270 
Egy ptiaus, Sciences of the, LV. 207 
Eider down, VIII. 166 
Elvis guineensis, IV. 149; V. 365 
Eleodendron australe, [V. 343 
Elands bontjes, IV. 212 
Elaterium, IV, 289 
Elder, The, V. 158 
El Dorado, II. 152 
Electric current, Measuring an, V. 249 
~—— bells, Battery for, V. 83 
—— heat, VIII. 82 
~—— incandescent andarc-lamp, Strength 
of current required for, IV 203 
Electric eel, VII. 185 
Electrical characters of minerals, VII. 
168 
—— positive element, IV. 332 
—— pole, IV. 888 
Electricity : 
The electric current — effects and 
measurement of current—electro- 
motive force — reyistance — con- 
uctors and insulators—Ohim's law, 
V. 202 
Specitic resistance—rresistance of 
conductors—variation of resistance 
with temperature—resistance coils 
and boxes, IV. 274 
The inetals as fuels—voltaic cell— 
chemical action in a _cell—local 
action—the aliment—polarisation— 
the E.M.F. and resistance of a cell—- 
batteries, IV. 881 
Requirementa of a good cell—classifi- 
cation of cella—Cruikshank’s and 
Wollaston’s batteries—constancy of 
a polarised cell—the Smee, Grove 
Bunsen, bottle, bichromate, and 
Trouvé cells—Fuller’s bichromate, 


The Leclanché, Agglomerate, Daniell, 
and Minotto hatteries—Fleming’s 
Standard Daniell—Clark’s Standard 
Cell, V. 81 

Coupling up celle—effective resistance 
of conductors in series and in 
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Electricity (continued) : 
parallel—shunts and multiplying 
powers, V. 143: ' ‘ 

Galvanometers: The tangent, the 
astatic needle, Thomson's galvano- 
meter, V. 247 

Measurements of resistances: Substi- 
tution method, by differential 
galvanometer, by Wheatstone 
bridge. V. 811: " a 

Tests for the E.M.F, and resistance of 
batteries, V. 870 

Measurement of small and high resist- 
ances—Foster’s method—method of 
direct comparison—loss of charge 
method, VI. 56 

Generation of electric charges—abso- 
lute system of units—detinitions— 
condensers, VI. 120 

Condengers : Parattin, Saaee and mica 
—testing capacities, VI. 180 

The Quadrant electrometer, VI. 244 

Thermio-electricity, VI. 813, 386 

Accunulators, VIL. 45 

Electro-motive force (E.M.F.), IV. 204, 
335; V. 870 

—— —, Comparison of, V. 3878 

— — of battery of a number of cells, 
V. 144 

—— —— ofa resistance of a cell, LV. 835 

—— —, Tests fur, V. 370 

Electrometer, The Quadrant, VI. 244 

Electrolytic deposits, VIT. 49 

Electrotyping, IV. 204 

Electrum, VIE, 851 

Elements, Chemical, List of, IIIT 225 

ale pheaes HI, 121, 124, 142 165; VIII. 

64 


—, Ear of, VII. 286 
Elephantorrhiza Burchelhi, IV, 212 
Elgin Cathedral, VII. 833 
Eliot, Sir John, [1]. 215 
Elixir Vitae, The, ILI. 228 
Elizabeth, Queen, If 151, 152; V 268 
Elizabethan Architecture, VIII. 201 
—— Literature, VII. 6, 69, 184, 198, 257, 
821; VIII. 1, 65 
Ellipse, An, ILI. 27 
Elm, The, LV. 255; VIIL. 92 
Elvcution : 
Punctuation ; 
The period, note of interrogation, 
note of exclamation, V. 107 
The comma, semicolon, colon, paren- 
thesis, crotchets, and brackets, 
E l 


The dash, hyphen, ellipsis, apo- 
strophe, quotation mark, disresis, 
asterisk, obelisk, section, parallel, 
paragraph, index, caret, breve, 
and brace, V. 220 

Analysis of the voice: Quality, quan- 
tity, distinct articulation, V. 283 
Correct punctuation, true time, 

pauses, emphasis, V. 849 

Correct inflections—contrasted inflec- 
tions, VI, 39 

Inflections, VI. 101 

Just stress —expressive tones, VI. 171 

Rules on expressive tone—promis- 
cuous exercises, VI. 227 

Promiscuous exerciser, VI, 289, 857 ; 


. 33 
Elodea, II. 274 
—— canadensis, V. 862 
Eluvium, I, 826; II. 295 
Ely Cathedral, VII. 881, 338 
Embolite, VIII. 27 
Emigration, Charles's veto on, IT, 218 
Empires, VIII, 311, 839 
Endive, V. 155 
Endodermis, The, ITI. 55 
Endogenous roots, [Tf 111 
Endopleura of flowers, The, IV. 188 
Endorperm, IV. 187 
Energy, Conservation of, VI, 88 
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Engine-power, TV. 845 
England and Wales, I. 170, 285 
ee. counties and county towns, I, 


English : 
Simple sentences, I. 2 
Nouns, I. 104, 120, 198, 257 
Adjectives, I. 258 ' 
Adjectives—articles, I. 880 
Articles, II. 86, 100 
Pronouns, IT. 100, 189, 252. 
Verb, II. 811, 8455 111. 58, 87 
Verbs, voice, tense, III, 165 
The future perfect—past indefinite 
— imperfect — pluperfect — con- . 
ditional tenses—the moods, gub , 
unctive, IIT. 258 
The subjunctive mood—the infini- , 
tive—verbal noun in -ing— 
participles—adyerbs, III. 208 


Prepositions — conjunctions — Inter- | 
jections—derivative suffixes, ITI. 858 | 


Suffixes, 1V, 27 

Prefixes, LV. 02, 161, 244 

Phonetics— preliminary list of sounds 
—scale of consofiants—German itch, 
IV, 208 

——, shape and positions of the tongue 
—action of the cheeks — vowels: 
English, French, and German, IV. 


886 
Nasal 


Consonants : 
turals, V. 61 
Palatals, lip-teeth, labials, V. 125 
Agreement, dependence, syntax of the 
subject: the article, adjective, V. 17%: 
Subject of a proposition, adverbs, 
participle, syntax of the predicate— 
we ae the object, government, 


sounds — gitt 


Prepositions — conjunctions — inter: 
jections — compound sentences — 
conclusion, V, 802 

English a Originsand transitions 
of the, VI, 78 
English Literature : 

Introduction, VI, 70 

Literature in England before the age 
of Chaucer, VI, 184 

Chaucer and his times, VI, 201 

The Canterbury Tales, 262 

Chaucer, the Canterbury Tales—from 
the death of Chaucer to the Eliza. 
bethan Period, VI, 825 

Elizabethan Period ; 

Poetry, VIT. 6 

Spenser, VII. 69 

Prose, VII, 134 

The Drama, VII. 198 

Shakespeare, VII, 257, 821 

Ben ongon, Beaumont, and 
Fletcher, VIII. 1 

Massinger, Ford, Webster, and the 
minor dramatists, VIII. 65 ‘ 

The Civil War and the Commonwealth : 
Prose, VILL, 69, 182 aa 
Poetry, 138 - 
Milton, VIII. 198 
Samuel Butler, VIII. 190 

Restoration Period : Dryden and the 

ta—the dramatists and prose 
writers, VIIL, 254 pala 

Revolution and Augustan Period . 


Prose ; Addison and the Essayists,  . 


VIIT, 804 
Swift, Fepe and contemporary poets, 
VIIT. 816 


Defoe to Cowper, VIIT. 850 
The Romantic School, VIII. 854 
English race, The three divisions of the, 


I, 

Entomology, VII. 314 

Entomostraca, VII. 191 

Eocene system, ITI. 88; IV. 146 

Eozoic rooka, ITI. 242, 276, 277, 866, 867, 
868 ; [V. 17 


- 
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Epacris, V. 224 

Epidermal system, The, IIT. 55 

Epigeal germination, LV. 202 

Epigene agencies. IT. 294 

Epigyne, IV. 856; V. 158, 289, 861 

Epijobium, IV. 291; V. 150 

Epsom saits, V. 67 

Equator, The, I, 125, 192 

Equatorial province—Africa, 1V. 57 

Equide, Vi. 182 

Equilibrium, Conditions for, IV. 871 

Equinoxes, ‘the, I. 49, 64, 74, 192, 253 

Equisetaceee, IIT, 866 

Equisetine, IV. 855; VI. 110 

Equisetum, IV. 88 

Erastianiam, VIII. 841 

Erastus, VIIT. 841 

Erectheum, The, at Athens, VI. 377 

Erica, V. 224; arborea, IV. 344 

Ericacese, V. 224 

Ericales, IV. 856; V. 224 

Eriophorium, V. 865 

Erubescite, VII. 355 ; comosum, IV. 214 

Eryngo, V. 151 

Erysipher, V1, 235 

Erythoma Abyssinica, V. 89 

Erythroxylon coca, V. 27 

Escurial Palace, The, VIII. 10 

Esparto grass, V. 805 

——— for paper-inaking, IV. 212 

Eaquimaux, The, I. 351 

Essex, Lord (Thomas Cromwell), IT. 151, 
158, 218, 839 

Estuary, An, 1.17; IT. 79 

Eterio, [V. 254 

Ethelbert, King, I. 86 

Ethelred, King, I. 38 

Ether, VI. 1, 67 

Ethereal salts, VI. 1 

Etherege, Sir George, VIII. 257 

Ethiopian race, The, 11, 248 

BU NeaD Ly: or descriptive anthrop- 
ology, IT. 179 

Ethnology, II. 179, 248 

~—— of British Isles, I. 79 

Ethy] compounds, VI. 65 

Etna, Mount, ITI. 250 

Eucalyptus, IV. 842; V. 149 

—— globulus, IV. 49 

Eugenia procera, IV, 343 

Eunice, VII. 59 

Euonymus, IV. 291 

—— eulroprus, IV. 848; V. §8 

Euphorbia, IV. 345 

—- Drummondii, IV. 50 

—— pilulifera, IV. 100 

Euphorbiales, IV. 856; V. 202 

Euphrasia, V. 227 

Euphuism, VII. 134 

Enrite, JIT. 241 

Europe, I, 821, 822, 323, 824 

-——, Areas, populations, etc., of States, 
IT. 868 

Euryangium, IV. 100 

Euxine, V. 224 

Evaporation, I. 208; VIIT. 828 

——~, Cold produced by, VIII. 207 

Everest, Mount, I. 824; 11. 5 

Everlasting flowers, V. 155 

Exalbumiuous seeds, [V. 202 

ECAR, To find equivalent of, ITT. 


1 
ACG, Bill of, ITI. 70, 808; VIIL 
35 


Exchanges, VII. 86, 147 ; VIIT. 18, 84, 146 

Exogenous plants, ITI. 57 

Exogonium purga, V. 226 

Expansion caused by heat, VIII. 82, 188 

—— of gases, IV. 877 

Exports, I. 170 

~——, England and Wales, I. 237 ; total, 
In 1880, I. 287 ‘ 

-——, Irish, I. 878 

——, Scotch, I. 297 

Extinct aniinals, TIT, 865, 86@; IV. 88, 
89, 91, 148; VIII, 164 


Eye, oe of light upon the, VIT. 120, 
36 


— ofa bird, VII. 124, 172 
— ofa fish, VII. 178 

—— ofan insect, VII. 175 
——, The human, VII. 121, 367 
—— ofa reptile, VII. 173 


Faba vulgaris, V. 80 

Fabiana imbricata, IV. 100 

Face, Expression in the, 111. 79, 188 

Factory system, VIF. 211 

Fagus Cunninghami, IV. 842 

Fahrenheit’s thermometer, I. 144 

Falkland Islands, The, I1. 242 

Fallacies, VIII. 279, 822 

False Winter's bark, IV. 48 

Farad, The, VI. 125 

Faroe or Sheep Isiands, IIT. 185 

Farquhar, George, VIII. 257 

Fascicular system, The, IIT. 56 

Fats as food, I. 269 

Fault (geological), A, III. 274 

Feathers, VITT. 166 

Features, Dining lee, of types of 
human race, IT. 248, 316 

Fedegoaa, ITT. 295 

Federal unions, VIII. 244 

Felsite, IIT. 241 

Felspars, 111. 177 

Fennel, V, 152 

Feodor, Czar of Russia, V. 331 

Ferdinand, Emperor of Germany, V. 137 

Ferns, VI. 111 

Ferrara Cathedral, VIII. 7 

——, Republic of, V. 11 

Fertilisation of flowers, IV, 117, 186 

Ferula Sumbul, IV. 100 

Feudal lords in Switzerland, V. 73 

—— monarchy, VIII. 127 

Fez, IV. 56 

ean IV. 270, 272, 840; V. 291; VIII. 
1 


Ficoidales, IV. 356; V. §8, 151 

Ficus, V. 293 

Fielding, Henry, VIII. 381 

Figs, IV. 200; V. 293; VIIT. 288, 284 

Fiji Islands, IT. 8163 IV, 156 

—— rubber, IIT. 129 2 

Filices, IIT, 866 

Filicine, IV. 855; VI. 111 

Filtering beds for water, IV. 3 

Fingers, The, VIII. 178 

Finns, The race of the, IT. 350 

Fire-clay, Ii}. 238 

Fire-damp, IV, 183 

Firs, VI. 51, 52 

Fish, IIT. 367; VI. 249; VIII. 122, 184 

——— of British Isles, I. 78 

—— as food, I. 268, 835 

——, Eye of, VIT. 178 

—, Gills of, IV. 4; VIII. 184 

-——, Organ of amell of, VIII. 41 

——, Sense of touch of, VIIT., 206 

——, Tongue of, VITT. 118 

Fisheries, Channel Islands, IJ. 1 

—— of Ireland, J. 878 

—— of the Isle of Man, IT. 1 

-~—— of Scotland, I. 297 

Fitz-Osbern, Bishop, I. 102 

Fitz-Stephen, Robert, IV. 72 

Fixing drawings, IT. 268 

Fjords, Norwegian, IT. 76 

Flame, The structure and luminosity of 
a, IV. 198, and see Light 

Flamsteed, I. 118 

Flanne) manufacture, I, 286 

Flax, I, 287 ; IV. 201; V. 27, 226; VIII. 99 

Fleming's standard cell, V. 85 

Fletcher, Giles, VII. 10 

——, John, VIIT. 4 

——, Phineas, VIJ. 10 

Flint, ITT. 100 

-——, Formation of, II]. 88 
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Flint ied ay found at Stoke Newing- 
ton, 1V. 149 

Floral diagram and formule, IV. 87 

-——— envelope, IV. 87 

Florence Cathedral, VIII. 7 

—, Republic of, V. 11 

a=, Palazzo del Podesta, VIII. 7 

——, Palazzo Vecchia, VIII. 7, 71, 74 

-——, Pandolfini Palace, VITI. 74 

—, Riccardi, Ritti, and Strozzi palaces, 
VIII. 74 

Floridere, VI. 286 

Flowers of plants, The, ITI. 307, 879; 
IV. 85, 114, 184; Doubling of, 1V. 
86, 40, 292 

Fluid body, IV. 142 

—— friction, Force of, IV. 148 

-——— pressure, IV. 248 

Fluids, Properties of, 1V, 142 

Flukes, VIT. 55° 

Fluor, 111.177; VIII. 27 

Fluorescence, VII. 168 

Fluorides, VIIT. 27 

Fluorine, IV. 194 

Fluviatile agencies, IT. 206 

Fly-blows on the Rafflesia Arnoldi, V. 290 

Fly-wheels, VII. 279 

Fodders, IV, 341 

Fog, J. 210 

Fohn, The, VIIT. 286 

Folds on the earth’s surface, III. 273 

Foliage, Drawing, II. 188, 189 

Foliation, IH. 97 

Follicle, IV. 255 

Food, Imported, I. 287 

-—— of man, Animal and vegetable, I. 268 

—, Quantity to take, I. 885 

Foods, Time to digest various, I, 885 

Force, Table of, I. 267; IIT. 103, 208 

Foraminifera, ITI. 86, 88, 177; VI. 250 

Force Pump, Pressure of water in, IV, 249 

Force, Unit of, VI. 122 

Ford, John, VITI. 67 ‘ 

Forests, Etfects of, upon climates, III. 
211 


— in connection with rainfall, I, 212 

——, Submerged, Il. 76; 1V. 76 

Forget-me-uot, V. 226 

Formic acid, VI. 6 

Forsteronia floribunda, IJ. 129 

—- gracilis, III. 120 

Fortin’s barometer, IV. 226 

Forum of Rome, VII. 19 

Fossils, 11. 228; III. 87, 178, 864, 366; 
1V. 18, 19, 20, 88, 89 

Foster’s method of measuring electrical 
resistance, VI. 57 

Foulis, Sir David, IT. 215 

Fountains Abbey, VII. 332 

Foxglove, The, V. 227 

Fragaria, V. 91 

France, Architecture of, VIE. 264 

——, Cinque-cento architecture in, VIII. 


148 
——, English in, IT, 81 
——, Foreign possessions of, IT. $71 
—, Geography of, IT. 868 
——, War with Edward JIT, WH. 84 
—, War with Henry IIL., I. 272 
—~, War with Henry V.. if. 85 
—~—, War with Ruasia, VI. 9 
Franciscea uniflora, IV. 100 
Frankenia grandifolia, IV. 101 
Frederick the Great, VI. 7 
Free Trade, VIII. 204 
Freezing-point, VIII, 140; Variation of, 
VIII. 141 
Freezing mixtures, VITT. 142 
French army and navy, II. 870 
—— dominion over Italy, V. 10 
— driven from India, ITT. 200 
French and English words, Analogy be- 
tween, VI. 81, 146, 207, 267 
French : 
I. 17, 88, 164, 214, 285, 847 
IT. 44, 114, 188, 202, 282, 882 


French (continued): 
ITT. 18, 118, 1567 227, 288, 848 
IV. 50, 104, 175, 215, 278, 857 
V. 88, 96, 160, 228, 208, 854 
VI. 21, 81, 146, 207, 267 
-—— readings, VI. 881 
--— verbs, Alphabetical list of—A to 
Col, IV, 858; Col to Ins, V. 88; Ins 
to Sou, V, 96; Sou to Vou, V. 160 
Friction as a source of heat, VILI. 80 
—— of fluids, V. 175 
—, Laws of, VIT. 20 
—, Proportion of, to velocity, IV. 143 
—— of pulleys, 1 
one BD a passing through a pipe, 
hag Islands, The, IV. 106 
Frogs, VIIT. 186 


] 
Frost, I. 210; VIIT. 268, 831 
——, Action of, IT. 204, 842; VIII. 140 
Fruit, Classification of, IV. 254 
——, Imports of, IIT. 194; VIII. 288 
—— of plants, IV. 252, 288 
——, Tinned, JIT. 198 
Fucacee, VI. 286 
Fuchsla, The, V. 150 
Fuller, Thomas, VIII, 188 
Fuller's Uichromate cell, V. 17 
Fullers-earth, III. 288; IV, 91 
Fuinariacee, V. 25 
Fungi, IV. 855; VI. 288 
Fungus melitensis, V. 289 
‘ Fur” in boilers, etc., II. 207 
Furs, Carfidian, 11. 146, 239 
——, Russian, III. 187 
Furst of Uri, V. 74 
Furze, The, V. 89 
Fuse) oil, VI. 67 
Fusulina, III, 88 


Gabbro or diallage rock, ITT. 241 
Gaelic a en The, IT. 817 
Galena, 111.9176; VII. 853 
Galileo, I. 112, 142, 310; 11.55; VII. 179 
Galium, V. 158 
Gall-bladder, I. 199 
Gallas country, IV. 57 
Gallic acid, VI. 188 
Ga) vanometers : 
For measuring resistance, V. 311 
The Differential, V. 813 
The Tangent, V. 248 
Thomson's reflecting, V. 250 
Gama grass, IV. 841 
Gambia, IT. 144; LV. 56 
Gambier Islands, IV. 156 
Gambir, IV. 46; V. 154 
Gamboge, V. 26 
Gamopetale, IV. 856; V. 152, 224 
Ganges, IT. 6, 209 
Garcinia Harburii, V. 26 
Garnets, IIT. 177 
Gas, IV. 138 
a——— carbon, IV. 181 
~——, Iuminating power of, VIT. 179 
Gases, IIT, 228, 224; IV. 148 
o——, Effect of pressure on, IV. 144 
——, Expansion of, by heat, VIII. 140 
=——~, General Law for, V. 89 
——, Lawof volume and pressure of, IV. 


807, 87 

—, Liquefaction of, IV. 144; VIIT, 208 

——, Volume, temperature, and pressure 
of, III. 823 

Gascoign George, VIT. 8 

Gasolene, VIII. 167 

Gastric juice, I. 198, 935 

Gastro » IIT, 866; VI.182; VIII. 58, 


Gauge, The Idiostatic, VI. 247 

Gauges for measuring pressure, V. 103 
Gay, John, VIIT. $21 

Geissler pump, V. 105 

Gemini, Constellation of, I, 48 

Genoa Cathedral, VIIT. 7 

-——, decline of power, V.- 12 
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Genoa, Republic of, V. 11 
——, Wars between Venice and, V. 1° 
Gentianacer, V. 226 
Gentianales, IV, 856 ; V. 225 
Geography : 
The earth, I. 11 
British Empire, I. 74 
Great Britain—England and Wales— 
physical characters, J, 169 
Engiand and Wales, social and topo- 
graphical, I. 285 
Scotland, I. 295 
Treland, J. 876 
Isle of Man—Channel Islands—Heli- 
goland—Gibraltar—Maltese Islands 
— Asiatic Possessions, IT, 1 
Asiatic Possessions, II. 121 
African Pussessions—American Pos- 
sessions, IT, 142 


American Possessions— Possessions in — 


Oceania, II. 288 
Possessions in Oceania, IJ. 8138 
Euro)e—France and Belgini, Il. 368 
Holland or the Netherlands—Germany 
—Austria-Hungary, ITT. 61 
Austria-Hungary — Switzerland — 
Sweden and Norway, IIT. 119 
Denmark—Russian Empire, IIT. 184 
Iberian Peninsula—Spain and Portugal 
—Italy—Balkan Peninsula, IIT. 248 
Turkish and Chinese Empires—divi- 
sions of Asia, IIT. 817 
Division of Asia—Africa, ITT. 336 
Africa—North America, IV, 56 
United States — Mexico — Central 
America—West Indies, IV. 125 
South America—Oceania, IV. 151 
Geology: 
Methods of inquiry—the divisions of 
the subject, 11. 226 
Dynamical geology —epigeneand hypo- 
gene agencies—denudation—atimo- 
spheric and fluviatile action, IT. 204 
Glacial agencies—manine action, I]. 342 
Marine action—the constructive action 
of the sea—the action of organic 
agencies, IIT. 85 
Organic action—hypogene agencies— 
petrography, ITT. 95 
Rock-furming minerals—rocks, their 
general characters and classification 
—biliceous fragmental rocks, IIT. 175 
Petrography — geotectonic or the 
architecture of the earth, III. 238 
Geotectonie, INT. 278 
Paleontology—the chief divisions of 
the vegetable and anima) kingdon s 
—historical geology, II. 864 
Historical geology—the Archean and 
Paleozoic groups—Cambrian, Ordo- 
vian, Silurian, Devonian, Old Red 
Sandstone, and Carboniferous sys- 
teins, IV. 17 
Stratigraphical geology—the Permian 
system—the Secondary and Tertiary 
groups, IV. 87 
The Eocene, the Oligocene, the Mio- 
cene, the Pliocene, and the Fleisto- 
cene systems, IV. 146 
Geology of the British Isles, I. 78 
Geometrical instruments, HIT. 214 
ae hae Application of algebra to, 
‘T, 389 


Geometry, I. 56, 108 
Triangles—quadrilaterals, I. 151 
Area, I, 241, 308 
nee and proportion, applied to areas, 
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Polygons, IT, §8 

Cirele, The, JI. 158, 221 

Inscription and circuinscription, II. 
265, 328 

Conic Sectiona—the parabola—the 
ellipse, ITF. 24 

Conic sections—ovals, IIT. 74 

Spiral and other curves, ILI, 161 
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Geometrical Perspective : 
Delinivous—proporonal scales, III. 
Orthographic and isometric projec- 
tion—Problenis, III. 278 

Problems, IT!. 842; IV, 80, 96, 165, 
288, 301, 3U1 

Perspective of shadows: Probleins, 
V. 48, 111, 188 

George I., IT!. 267 

George 117., 1. 115; TI. 86 

peoeons Geology, I]. 228; III. 242, 
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Geotrupes, VIT. 874 
German : 
I. 58, 147, 244, 813, 855 
11. 18, 84, 175, 288, 299, 858 
JT. 29, 100, 184, 248, 812, 325 
IV. 5, 119, 188, 228, 311, 872 
V. 51, 116, 188, 252, 817, 876 
VI. 44, 112, 174, 288, 200, 888 
VII. 50, 114, 183, 252, 816, 878 
VIII. 80 
—— verbs, List of, VI. 360; VIT. 50 
Germany, III. 62; Government of, VIIT. 
439 


——, Charles XII. of Sweden and, V. 832 
——, dominion over Italy, V. 11 

——, Early titles in, VI. 6 

——, Gothic architecture in, VIII. 9 
== Supremacy of, over Switzerland, 


German silver, Electric resistance of, 1V. 
274, 276 

Geraniacer, V. 28 

Geraniales, The, 1V. 856; V. 27 

Geranium, The, IV. 255; V. 28 

Germination in flowers, IV, 118, 187 

——, Epigeal, IV. 202 

——, Hypogeal, 1V. 202 

—— of seeds, 1V. 292 

Gerona Cathedral, VITI. 10 

Gesneracess, V. 228 

Geysers, 31, 44 

Ghent Town-hall, VITI. 10 

Ghosts, Stage, VII. 289 

Gibbs, James, VIII. 266 

Gibraltar, II. 2 

Gin, V1. 66 

Ginger, V. 862 

Ginger grass oi], 1V. 844 

Ginseng, V. 152 

Glacial deposits of the pleistocene 
system, IV. 148 

Glaciers, J. 17; I]. 78, 168, 342 

Gladiolus, V. 861 

Glands, The: Liver, I. 109, 836; lym 
phatic, I. 887; pancreas, 1. 14, 386 ; 
peptic, I. 108, 385; Peyer's, I. 199; 
salivary, I. 197; spleen, 11. 84; thy- 
roid body, II. 84 

Glasgow Cathedral, VIT. 388 

Glass, manufacture, I. 236 

—— tubing, To bend and break, III. 258 

Glastonbury Abbey, YIJ. 330 

Glauconite, IIT. 177 

Glen Roy, IT. 76 

Globes, Problems with, I. 255 

Globigerina, ITT. 38 

Glottis, TV. 204 

Gloucester Cathedral, VIT. 884 

Gloxinia, V. 228 

Glucoses, VI. 1380 

Glumales, IV. 856; V. 864 

Glumifloree, 1V. 856; V. 864 

Glycerin, IV. 150; VI. 69 

Glycyrrhiza, V. 89 

Gneiss, II]. 242 

Gnetacere, The, VI. 50 

Goa powder, IV. 48 

Godwin, William, VII. 335 

Goitre, 11. 84 

Gold, If. 121; ITI. 100; V. 821; VIT. 851 ; 
Test for, V. 821 ; Mint price of, VILE. 
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Gold Coast, II. 144 ; IV. 57 
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Goldsmith, Oliver, VIIL 852 © °° 

Gontometere, VII. 219 

Gonolobus cundurango, IV. 101 

Gooseberry, I'V. 289, 201; V. 148 

Gordon, Lord George, VIII. 855 

Goslarite, VIII. 80 ¢ . 

Gossypium, IT. 879; IV. 150, 201; V. 26 

Gothic Architecture, VI. 200; VII. 263, 
829; VIII. 6 

Gothite, VIII. 28 

Gouania domingensts, [V. 101 

Gourds, V. 161 

Government of British Isles, 1. 79 

, Forms of, VIIL. 124, 243, 307 

—, Form of, in Italian Republics, V. 11 

——, Sphere of, VIH. 192, 242 

Gower, Johny VI, 204 

Grafting, WI, 154 

Gramines, V. 864, 865 

Grand Bassam, U1. 871; IV. 67 

Granite, [. 285, 825; II. 8; ILL. 240, 277 

Grape, The, IV. 256; V. 88; VIIL 332 

— sugar, VI. 130 

Graphite, ITI, 100, 239; IV. 131; VII. 
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re) 

Grasses, V. 864, 865 

Gravel, I{I. 179 

Gravitation, Attraction of, in connection 

with the planets, I. 112 
——, Effect on density of substances, 
' TT, 89 

——, Effect on the shape of the earth, I, 

2 ’ 





fa} 
Gravity the cause of weight, V. 57 
——, Centre of, IV, 871 - 
—-, ——, To tind the position of, VI. 
281 
Gray, Thomas, VIII. 853 
Great Bear, The, I. 116 
Great Salt Lake, Ik 76 
Greece, ILL. 252; VILL. 125 
Greek: C 
V. 18, 76, 189, 204, 268, 838 
VI. 0, 74, 188, 198, 257, 321 
VII. 1, 65, 129, 205, 269, 838 
VILL. 44, 108, 169, 227, 289, 335 
Greek Architecture, VI, 200, 373; VITI. 
2 


66 
—— buildings, VI. 877 
Greek pattern, To construct the, [UL 165 
Greene, Robert, VIF. 196 
Greenheart bark, IV. 47 
Greenland, I. 828; IT, 145; Ill. 185 
Greenockite, VII. 854 
Greensand, FIL. 95, 865 
Greenstone, IIT. 241 
Greenwich Observatory, I 75, 114; II. 
8 
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Gregarinidss; VI, 249 

Gregory the Great, I. 86 

Gregory XIII., Pope, Correction of time 
by, IL 112 

Grey copper ore, VIT. 355 

Greywacke, LIL. 288; IV. 18 

Grids of paste accumulators, VII. 47 

Griqualand, Weat, II. 143 

Gromia, VI. 250 

Ground nut, IV. 150 

Grove cell, The, V. 16 

Guano, IJ, 148; IIL. 95 

—— deposits, IV, 153 

Guarana, IV. 102 

Guateinala, LV. 129 

Guelder-rose, V. 158 

Guerneey, II. 1 

Guiana, British, EI. 242 

Guinea, Upper, IV, 67 

Gulf Stream, I. 264; IT. 166 

Gum, IV. 210; arabic, imports of, IV 
210; British, 11. 878; euphorbium, 
III. 193 

Gun cotton, VI. 18) 

Gunpowder, V. 4 

-~——, Charcoal, V. 88 

——, Reputed inventor of, VI. 186 

Gunyah, VIII. 99 
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Guru nut, V. 27 : 

Gustavus Adolphus, V, 188 

Gutta percha, JIT. 65, 180 

Gutta-shea, IIT. 182 

Guttiferales, The, IV. 856; VY. 26 

Guy, Duke of Spoleto, V. 11 

Gyninospermia, THe, III 57; IV, 112, 

291, 202, 855, 866; VI, 49 

Gymnophonia, VILE. 186 

Gynandrophore, IV. 88 

Gynocardia vdorata, IV. 101 

Gyneceum of flowers, The, IV. 118, 184 

Gypsum, Il. 295; III. 178, 239; VIL. 
852; VIIL. 80 _* 


Haddock, The, VI. 1838 , 

Haddon Hall, VII. 834 

Hematite, I[[. 175, 280; V. 129; VIII. 28 

Hagenia Abyssinica, IV, 10] 

Hail, I. 218, 214 

Hair, If. 251; VII. 241 

Hales, John, VITI 69 

Halite or Rocksalt, 1. 78; ITI. 176, 289; 
VIII. 27 

Hall, Joseph, VIT. 10 

Halley, Astronomer, 1 114 

Halogens, The, LV. 194 

Hampden, John, Il. 218, 216, 279, 830 

Hampton Court, IT. 338; VIL 334 

Hardness of Minerals, Von Mohs’ scale, 
ITI. 99; VII. 164 

Hare’s-ears, V. 151 

Haricots, V. 89 

Harmattan, The, VIII 286 

Harold, King, I. 89 

Harp, Marloye’s, V1. 352 

Hartshorn, VIII. 165 

Harvey, Gabriel, VII. 69 

Hashash, VIII. 99 

Hassan, Sultan, The mosque of, VII. 145 

Hastings, Battle of, I 39 

Hastings, Warren, IIT. 208 

Hauyne, VIIT. 80 

Havana, ITI. 250 

Haventus, Theodore, VITT. 200 

Hawaiian Islands, IV. 150 

Hawes, Stephen, VI. 32s 

Hawksmoor, VIII. 264 

Hawthorns, IV. 290, 8438; V. 01 

Hayti, IT. 241; IV. 129 

—, The Spaniards in, V. 202 

Hazel, The, IV. 288; V. 290 

Hazelrig, Sir Arthur, 11. 213, 216 

Heart, Phe human, IT, 16, 81 

Heat : 

Nature—theories—an effect—tempera- 
ture—quantity of—sources of—ex- 
pansion produced by, VIII. 78 

Practical application—conversion into 
audible motion—expansion of liquid 
—gases—changes produced—latent 
heat—variation of freezing-point— 
freezing mixtures—boiling-point and 
pressure, VIIT. 138 

Cold produced by evaporation—lique- 
factton by pressure and low tempera- 
ture—radiant energy — mechanical 
effects and equivalent—conversion 
into work—specific heat—conduc- 
tion, VIII, 207 

Conduction, convection, radiation, 
good absorbers, VII1. 259 

— penetated by an electric current, 
IV. 203 


—, Unit of, VI. 122 
Heat ee of substances, Table of, IV. 
Heaths, V, 224 
Heavy Spar, V. 65 
Hecla, Mount, IIT. 185 
Heidelberg, Castle of, VIIT. 146 
Height, Effect of, on temperature and 
vegetation, IT, 146 

an inaccessible object, To find, 
VI. 118; VII. 104 ; 
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Heligolang, 11,2 . 
Heliograph, VII. 289 
Heliotrope, V. 226 
Helleborus, V. 24 
Hellenic race, The, II. 818 
Hemidegmusg indicus, IV. 101 
Hemiptera, VII. 815, 878 
Hemlock, V. 152 
Hemp, I. 237; IV. 108; V. 203; VIII. 99: 
Henderson, Robert, VI. 828 
Hey L, of England, I. 140 
—— IL., I, 200, 202; IV. 72 
—— ILL, 1. 271; VILL. 126 
—— IV., II. 34, 98 
—— V., IT. 34 
—— VI., II. 35 
— VIL., If. 218 
-——— VIIT., If. 279; VIIT. 841 
Henryson, Robert, VI. $28 
Hepatice, IV. 855; VI. 167 
Hephaistos, Temple of, VI. 877 
Heptagon, To construct a, IIL. 90 
Heracleum, V. 151 
Herbert, George, VIII. 134 
Herbs, V. 288 
Hereditary transmission, I1. 180 
Heresy, Statute of, II. 98 
Hereward the Wake, I. 137 
Herm, Island of, II. 1 
Herrick, Robert, VIII. 135 
Herring, The, I. 78, 207, 378; IL. 1, 241 
—— Fishery, [. 171; If. 1; VIII. 122 
Herschel, Sir John, I. 115 
——, Sir William, I, 115; If. 57; VILL. 
16 
Heteromera, VIL. 874 
Heteroptera, VII. 378, 874 
Heterosporia, IV. 855; VI, 109 
Hevea, V. 292 
—— Brasiliensis, III. 65 
—— Guyanensis, IIT. 67 
Hevelius, I. 312 
Hexads, IV. 824 
Hexagon, To construct a, IT. 89 
Hexham Abbey, VII, 330 
Heywood, John, VILL. 68 
Hibiscus elatus, IV. 274 
Hickories, The, V. 290 
High Commission, The Court of, II. 214, 
274, 280 
Highlands, The, T. 296 
Hindu Architecture, VI. 200 
Hipparchus, I. 49 
ST OpOra ms IT. 143; VILL. 164 
Historic Sketches, 
ENGLISH: 
I. 34, 98, 186, 200, 271, 326 
IT. 81, 97, 150, 213, 278, 837 
LIL. 14, 88, 148, 200, 264, 329 
IV, 8, 70 
GENERAL: 
IV. 134, 206, 264, 828 
V. 9, 72, 186, 201, 264, 829 
VI. 6 
Historical Geology, IT. 228 
History ip Geology, TIL. 367 
Hobbes, Thomas, VIIT. 138, 189 
Hock, VI. 66; VIII. 884 
Holinshed, Ralph, VIT 186 
Holland, IIT. 61; V. 264 
—— House, VIIT. 201 
Holly, The common, V. 87 
Hollyhocks, V. 26 
Holothurioidea, VITT. 56 
Holyrood, Charles entering, V. 61 
Homoptera, VII. 878 
Honduras, IV, 129 
~——, British, IT. 242 
Honeysuckle, V. 153 
Hong Kong, II. 124 


‘Honolulu, IV. 156 


Hoofs, Imports and uses of, VITI. 165 
Hooker, Richard, VII. 186 

Biop, I. 285; V. 208; VI. 66 

Horace, VII. 125 

Horizon, The, I. 190 


Hom, Trial and gxecution of Count, V. 


Hornbeam, IV. 848; V. 200 

Hornbiendes, III. 177 

Horns, Imports and uses of, VIII. 165 

Horse, VI. 182 

——, Egyptian, IV. 207 

Horse-power, IV. 318, 844; V. 178; VII. 
90, 149 


Hot water apparatus, Principle of, VIII. 
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uguenota, French, I], 151 
Human body, III. 9, 78 
—— ——~, Temperature maintained in 
the, VITI, 82 
—— figure, Outlines of, IIT. 11 
Human Physiology : 
Osseous or Bony ig hg, I. 28, 84 
Muscular system, I. 87 
—— —— and nerves, J. 188 
Digestion, I. 195, 884 
Foods, I, 267 
The Circulation, IT, 15, 81 
Excretory organs, 11. 146 
Voice and speech, IJ. 209 
Human iaces, The, Il. 167, and see 
lessons in Anthropology. 
Humboldt, Wilhelm von, VIIT. 242 
Hungary, VIII. 840 
——and Padua combine with Geneva, 
against Venice, V. 12 
Hunt, Leigh, VIII]. 885 
Huon Pine, 1V, 342 
Huss, John, V. 186 
Huxley’s classification of mankind, IT. 
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‘Hyacinthus, V. 364 

Hybridism, II, 181 

Hyde, Edward, VIIT. 258 

Hydra, The, Vi, 252, 803 

Hydrales, IV. 856; V. 862 

Hylronges The, V. 149 

Hydraulic Jack, VI. 156 

—— Limestone, II], 239 

— Press, IV. 250; V1. 155 

Hydraulics : 
luids —liquids and gases— critical 
point, IV. 141 

Fluid pressure — standard pressure, 

transmission of, by fluids—forcing 
pump, work done, on and by, water 
—hydraulic press—leather packing 
—lifting jacks and bolt forcer, IV. 
248 


Water seeks its own level —store of 
energy due to head of water—pres- 
sure at different depths — specific 
gravity of liquids —capillarity and 
surface tension, 1V. 817 

Fluid pressure on bodies immersed— 
principle of Archimedes—weights in 
air and water — floating bodies — 
centres of gravity and buoyancy — 
equilibrium—metacentre, IV, 868 

Hycdrometry — relative density — 
specific gravity—density of water— 
solids lighter than water — hydro- 
meters — fundamental SE a = 
ote specific gravity balance, V. 
& 


Water in steady motion — discharge 
through orifices, head of water, head 
lost in friction, velocity of flow— 
Vena contracta—quantity discharged 
through sluices and other orifices— 
steady flow and velocity and pressure 
in hae PE op ump—injectors, V. 121 

Steady flow of water—frictional loss 

of energy—Prony’s approximation 
—energy in water : atore of, pressure, 
kinetic, and potential — power by 
pressure, law giving: power by 
pressure, size of pipe to usé, V. 175 
Hydrocarbons, [V. 188; VI. 1, 4 
Hydrocharidacese, V. 862 
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Hydrogen, ITI. 224, 226, 821 

——~, Effect upon sound of, VI. 296 
——, Heat value of, IV. 882 

—, Peroxide of, IV. 66 

—— in Polarisation, IV. 885 ; V. 14 
——— Sulphide, IV. 257 
Hydrometers, I, 200; V. 59 
Hydroquinone, VI. 188 

Hydrozoa, ITI, 866 ; VI. 249, 252, 803 
Hy proseo 8, 1. 209; VIII. 880 
Hyksor, The, IV. 207, 208, 266 
Hymenomycetes, VJ. 234 
Hymenoptera, Vil. 815, 874 
Hyoscyamus, IV. 256 

—— niger, V. 227 

Hypericinere, V. 26 

Hypericum, V. 26 

Hy pogene agencies, IT, 294; ITI. 95 
— Rocka, ITT. 240 

Hypogyne, IV. 856; V. 224, 289, 862 
Hypophysis, The, IV. 187 

Hyptis spicigera, 1V. 151 


Tbn Toulonn, The mosqne of, VIT. 148 

lee, IT. 168, 294, 342, $348; IV.8; VIII. 
162 

Icebergs, I. 17; IJ. 164, 848 

leeland, I. 323; 111. 183 

Iehthyosaurus, IIT. 867; 1V. §8, 8&9, 91 

Idiostatic Gauge, The, VI. 247, 277; VIF. 
352 

Igneous rocks, III. 97, 177, 240, 276 

Nex aquifolium, V. 87 

Paraguayensis, V. 87 

Ilicinere, The, V. 87 

Hlyrie race, The, IJ. 818 

Imenite, IIT. 175; VIII. 28 

Impatiens, V. 86 

Imports, I. 236; III. 180, 182, 194, 298, 
294, 857 5 1V. 61, 210, 212; VII. 856; 
VITT. 88, 98, 164, 221, 282, 881 

Incomplete, IV. 856; V. 288 

India, IT, 4, 121; IIT. 200 

——, How the English became possessed 
of, 1I1I. 200 

—, Mutiny in, IIT. 204 

——, Queen proclaimed Empress of, IY. 
200 

——, Routes to London, VIII. 87, 88 

Indians, Red, IT. 850 

Indiarubber, ITI. 65, 129, 198; V. 226 

Indicator, Steam Engine, VII. 89 

Indigo, 1V. 211; V. 90; VIII. 101 

Inductive capacities, Table of, VI. 125 

Inertia, Moments of, Tables, VIII. 90 

Inflammation of the lungs, IT. 148 

Intlections in elocution, VI. 89 

Inflorescence of plants, The, III, 807 

Infra-littoral deposits, IJ]. 35 

TInfusoria, VI. 249, 241 

Injectors, V. 125 

Ink, Red, VIII. 102 

Insect-eating plants, IIT. 211 

Insect, The eye of an, VII. 175 

——, Organs of hearing, VII. 808 

——, —— of amell, VIII. 41 

——, Sense of touch, VIII. 297 

——, Tongue of, VIII. 118 

Insecta, 11]. 866; VI. 249; VII. 250, 311, 
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Tnsectivora, VIIT. 816 
Insulators, IV. 205 
Insurance, ITI. 78; VIII. 270, 272 
Interest, ITI, 41; VII. 886; VIII. 270 
Intestines, The, I. 198, 386 
Tnulin in plants, TI. 878 
Iodine, IV. 197 
Ionic dialect The, V. 18 





—— order of architecture, VI, 874; VIT. 
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Ipecacuanha, III, 857; V. 154 

Tpomea edulis, V. 226 

Arlene Divisions and Chief Towns, I. 
870 

——, England and, IV. 70 
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Ireland, Geography of, I. 828, 876 

—-, Union with England, IV. 75 

Iridem, V. 861 

Iridescence, VII. 168 

lridosmine, VII. 851 

Tris, V. 861 

Irish Parliament, [V. 75 

—— Rebellion, IV, 75 

Iron, I, 235, 287; IV. 274, 882; V. 1295 
VIT. 842, 854; VIII. 92 

—, Blasting, V, 129 

——, Cast, V. 120 

ee unig, I. 285 

—— -ore, IT, 121; III, 175; V. 129 

— pyrites, VII. 854 

——, Stresses of, VII. 845 : 

——, Wrought or malleable, V. 129 

‘* Ironsides,” The, II. 889 

Ironstone, Clay and Block band, V. 129 

Irvingia Barteri, IV. 150 

Ischeemum anguatifolium, IV. 214 

Isinglass, II]. 187 

Islands, 1. 14, 828 

Isobars, VIII. 252, 288 ‘ 

Isonandra, V. 225; I. gutta, IIT. 180 

Isopoda, VIT. 191 

reoaperias IV. 855; VI. 110 

Isothermals, relation between pressure 

nses, TV. 810, 311 

III. 162 


and volume of 
Isotherms, 1, 144; 
Ispaghul, IV. 108 
Istle, IV, 278 
Italian : 
VI. 35, 95, 161, 221, 286, 846 
VII. 26, 91, 154, 222, 282, 847 
VIII, 60, 108 
—— verbs, List of, VIIT. 108 
Italian Architecture, VJ, 200; VIIL 
G, 71, 148, 200 
—— Cathedrals in Gothic Style, VIII. 7 
—— Republics, History of the, V. 9 
Italic Race, The, IJ. 818 
Italy, Geography of, VIIT, 125 
——, The french in, V. 10 
——, The Germans in, V. 11 
Ivan, Princess, of Russia, V. 881 
Ivory, VIII. 164; Vegetable, 1V. 344; V. 


865 ; VI11.165 
Tvory coast, I], 871; IV. 67 
Ivy, V. 152 


Jaborandi, 1V. 102 

Jack Straw, I. 827 

Jacks, The Hydraulic, VI. 156; Lifting, 
1V. 252; The Screw, VI, 158 

Jacobean Architecture, VIII. 201 

Jacobites, The, IIL. 267 

Jacob’s Ladder (Polemonium Coru- 
Jeum), V. 226 

Jade, VIII. 29 

Jaina Architecture, VI. 200 

Julap, 11. 867 5 V. 226 

Jamaica, 1], 241; V. 204; taken from 
Spain, IT. 841 

Jamaica rubber, ITI, 129 

James I. of England, II 150, 279 

—— I. of Scotland, VI. 827 

—— IH. of England, III. 85, 265 

Japan, ITI. 819, 888 

—— route to London, VITI. 36 

Japanese Architecture, VI. 200 

Jasmines, V. 226 

Jasper 111. 100 

Jatropha Manihot, V. 202 

Java, I, 828; IV. 156 

—— Buffalo, Horns of the, VIIT. 165 

Jawbone, Disease of, caused by inhaling 
phosphorus, TV. 821 , 

Jeffreys, Judge, III. 88 

Jersey, iI. 1 

Jet, IIT. 37 

Jews’ harp, The, VI. 852 

Jews, History of the, 1V. 264 

——, Return of, to Jerusalem, IV. 187 | 

Joan of Arc, 11.31, : 7 
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Joannesia princeps, TV, 101 

Johyu of Gaunt, Duke of Lancaster, 11. 
98; VI. 208, 205 

——, King, I. 202 

—— of Padua, VIII. 200 

Johnson, Dr. Samuel, VIII, 854 

Jonson, Ben, VIII 1 

Joule effect, The, V1. 316 

Judas-tree, V. 89 

Judges, Sormuprion of, J. 202; 111. 83 

Juglandacer:, V. 290 

Julian Period, The, 1, 313 

Juncacesa, IV. 274; V. 84 

Jungermannia, VI. 160, 170 

Jung (planet), I. 114 

aupiter (planet), 1, 114, 126, 18°, 256; 

rv] 


Jupiter, Temple of, VI 3877 

—— Olympius, Temple of, VIT. 19 

—— Stator, Temple of, VII. 18 

Jurassic rocks, 111.95; 1V. 89 

Jury, Tria) by, Bushell's case, I11. 14 

Jute, I. 287; NH. 121; IV, 272; V. 27; 
VIII. 99 


Jutes, The, I. 85 
Juvenal, VII. 281, 292 | 


Kairwan, The mosque of, VII, 148 

Kaleidoscope, The, VI] 240 

Kalmia, V. 224 

Kannala, IV. 10) 

Kangaroo, If. 243; VIJ1. 251 

Kaolin, 111.177, 288 

Kara, 1V, 102 

Kauri, IV, 211, 242 

Keats, John, VIU. 855 

Kei apple HIT. 104 

Kentis Rag, IV, 91 

Kepler, I. 51 

Kernel, IV. 254 ‘ 

Kerosene, VI. 4; VI11. 167 

Ketones, VI. 2 

Keuper (maris), II]. 238 

Keymis, Captain, J1,158, 154 

Kidneys, The, 11. 146 

Kinematics, V. 837 

Kinetic energy, 1V. 317 ; V. 121, 176, 177; 
VI. 88; VII. 216, z7u 

Kinctios, IV. 141 

Kirby Hall, VIII. 200 

Kittool, 1V. 278 

Knot, A marine, I. 75, 125 

Knowle House, VIII. 200 

Kola nuts, 1V. 49; V. 27 

Kollin, Battle of, V1. 9 

Korea, I] 1. 886 

Koussa, IV. 101 

Kyanite, VII. 20 

Kyd, Thomas, VIT, 196 


Labiatiflores, V. 154 

Labiates, IV. 255; V. 288 
Labour, I. 880; VII, 148, 208, 278 
Labourers, Statutes of, 1, 820 
~——, Rising of, under Richard 11., I, 326 
Labuan, II. 124 

Laburnuni, V. 90 
Labyrinthodonta, VIII. 186 
Lace manufacture, I. 286, 380 
Lacertilia, VJJ1. 188 

Lacteals, I. 887 

‘“ Ladies’-mantie,” The, V. 91 
Ladrone Islands, IV. 156 

hs et Post: Pe The, V. 862 
Leevuloae, VI, 130 

Lager beer, VJ. 66 

Lagetta lintearia, V. 201 
Lagoons, IT, 80; III. 85 

Lagos ii, 144; IV. 67 

— Piaasata, IV. 272 
Laintlaintain, IV. 151 

Lakes, J. 15; II. 80, 280 
Lallemantia fberica, IV. 151 
Lamellibranchiata, VI. 249; VII, 66 


Lamiales, IV. 856; V. 288 

Lamp, The Safety, VIII. 259 

Lam pblack, IV. 181 

Lancaster, John of Gaunt, Duke of, IT. 
98; VI. 203, 205 

Lancelet, The, VIIT. 122 

Land, VII. 148, 208, 273 

——, Oomposition of the, I. 325 

——, Extent and distribution, I. 821 

——, Increasing productive power, VIT. 
278 

——, Nationalisation of, VITI. 18 

—— tenure, VII. 200 

—-, Distribution of products: Capit. 
alist’s share, VIT. 836; Labourer's 
share, VII. 276, 834; Landlord’s 
share, VII, 274 

Landolphia, III 67; florida, IIT. 68; 
Kirkii, IIT. 68 ; Owariensis, IU[. 68; 
Petersiana, III. 60 

Landslip, 1. 77 

Langland, William, VI. 202 

Langton, arg seer I. 99, 202 

Language of British Isles, 1. 79 

daneuage’ The affinity of different, 

I, 250 


Larch bark, IV. 47 
Larches, VI. 51, 52 
Larkspur, V. 24 
Larynx, The, IT. 209; IV. 294 
Latimer, Hugh, VI, 329 
Latin : 
I. 89, 117, 184, 280, 800, 367 
Il. 6, 63, 155, 217, 275, 372 
IIT. 44, 124, 188, 196, 260, 872 
IV. 40, 76, 188, 198, 260, 825 
V. 5, 68, 188, 197, 261, 825 
VI, 62, 126, 189, 258, 317, 877 
VIT. 60, 125, 180, 229, 292, 359 
—— readings, V. 261; VII, 61, 125, 180, 
229, 292, 859 
—— Agricola of Tacitus, The, VI. 62, 
126, 189, 258, 817, 877; VII Go 
Laud, Archbishop, II. 215, 271), 280 
Laurel, V, 91, 292 
Laurustinus, V, 158 
Lava, IfT. 276 ; rate of streams, I]. 44 
Lavender, IV. 844; V. 288 
Law Courts, London, VIII. 266 
Laws, VIIT. 101 
Layamon, VI. 187 
Layer Marney Hall, VIII. 200 
Lead, I. 285 ; IV. 274, 276, 332; V. 104; 
VII. 852 
—-, Action of water upon, IV. 66 
—— in accumulators, VII. 45 
——, Oxide of, VII. 47 
—— palsy, IT. 84 
Leaf, The, 802 
——, Effect of light upon, VII. 120 
——~, Cause of fall in autumn of, III. 110 
——-, Functions, etc., of, IIT 110 
Leap Year, IT. 112 
Leclanché cell, The, V. 81 
Lecythis, IV. 256 
Lee, Nathaniel, VIIT. 256 
Leech, VIT. 111 
Leeward Islands, The, IT, 242 
Legume, I. 270; IV, 254 
ok deerme 3 V. 88, 89; fruits, IV. 254 
Leicester, Earl of, I. 271; V. 206 
Leinster, I. 879; King of, LV. 71 
ee V. Bee : 
mon grass 0 y. 344 
Lemon plant The, V. 87 
Lemons, VIII. 288, 285 
Lemuroidea, VITT. 815 
Lens esculenta, V. 89 
Lenses, VIT. 867; VIII. 13 
Lentibulariacess, V. 228 
Lentils, I. 270; {11. 208; V. 80 
Leon Hospital, VIII. 146 
reopeldin a Piassaba, IV. 272 
Lepidoptera, VII. 815, $74 
Leriodendron tulipifera, V. 24 
Lettuce, V. 155 


Leucite, VIIT, 20 
].eucobryum, VI. 168 
Leuconotis eugenifolius, IIT. 120 
Leuthen, The battle, VI. 9 
Lever and its apy ication, The, VI. 279 
Lias, III. 178, 278 
Liberia, IV. 57 
Liberian rubber, IIT. 129 
Libra, Constellation of, I. 48 
Lichfield Cathedral, VII. 332 
Light : 
Origin and effects of, VIT. 117 
Motion of light—imayges—shadows— 
light enfeebled by distance—light- 
nieasuring, Bunsen’s photometer— 
illuminating power of gas—speed of 
light, VIT. 176 
Reflection of light—formation of image 
—stage Oe ne eeaD nelele 
doscope— reflectors—photophone — 
caustic curves, VIT. 2 
Bending of light—muy experiment— 
action of prism—dispersion of light 
—spectroscope—index of refraction 
—total reflection—action of raindrop 
on light—ratubows, VII. 26 
Production of image with flask of 
water—the eye—action of lenses on 
light—chromatic aberration—short 
and long sight—the eye as a colour- 
discriminator —colours — absorption 
—monochromatic artificial sources, 
VII. 365 P 
Microscopes—Coddington leus—tele- 
scopes, VIII. 13 
—— Refraction of, I. 190 
Lignite, 111. 87; 1V. 147 
Ligulates, IV. 855; VI. 109 
Liguliflorer, V. 154, 155 
Lilac, V, 226 
Liliales, IV. 856; V. 862 
Liliess, V. 864 
Lilium, V. 864) : 
Lily of the Valley, V. 864 
Lima, 1V. 155 
Limb of Hower, IV. 89 
Lime, The, V. 87; VIIT. 285 
Lime juice, ITT. 205 
Lime light, III. $23 
Limestone, I. 285, 825, 877 ; IT, 228; ITT. 
87, 38, 176, 178, 288, 239 ; VIT. 353 ; 
—— solution of, 1], 297 
Limestones—fossils most numerous in, 


Ill. 365 
ee liability companies, VIII. 148, 
2 


Limnanther, V. 27 

Limuanthes Douglasii, V. 86 

Limnite, VITT. 28 

Limonite, VIII. 28 

Linaria, IV. 256, 291 

Lincoln Cathedral, VII. 830 

Linden, The, V. 27 

Linew, V. 227 

Linguitulina, VII. 249 

Linoleum, IV. 844 

Linaeed, I. 237; IV. 201; V. 27 
Linum, V. 27 

Liparite, IIT. 243 

Liquids, LV, 148 

——, Expansion of, by heat, VIIT. 189 
me | aaa on bodies immersed, IV. 
Lisbon, ITT, 249; earthquake at, I[. 42 
Little Bear, The, 1. 62, 116 

Littoral deposits, III. 85 

Liver, The, I. 199, 886 


Livy (Titus Livius), VII. 127, 180 

Lizards, VIII. 188 

Loam, I. 885; IT. 70; ILI. 238 

Lobelia, V. 155 

Lobster, The, VI. 188, 184, 249; VII. 
190, 308 


—— fishery, IT. 241 
Local action in electricity, IV. 384 


Local govern I, 238 

Locke, John, VITI. 189, 304, 509 

Lodes, Mineral, ITI. 277 

Lodestone, 111.175; VIII. 27 

Lodge, Thomas, VII. 196 

Loess, III, 288; terraces in Central 

China, I, 326 

Loganiacer, V. 226 

Logarithmea, V, 234, 299, 353 

Logic, VIIT, 94, 156, 217, 275, 322 

Logwood, V. 89; VIIT. 102 

Lombardy, The League of, V. 11 

London, I, 239; churches, IT. 00; VIII, 
264, 266; principal buildings, VII. 
832; VILL, 202, 249, 266 

Longitude, I. 126, 254 

Leofahs, IV. 845 

Lophira alata, IV. 151 

Loranthacer, V. 289 

Lords, The Houae of, I. 79, 208; VIIT. 
191, 245, 246 

uaa we 

ouis IX., Campaign against, 1. 273 

Louis X1., V. 76 cola 

Louvain, Town-hall, VITI. 10 

Lovelace, Sir Richard, VIII. 136 

** Love-lies-bleeding,” V. 201 

Lucknow, IT. 122 

Lutfa, IV. 289; wegyptiaca, IV. 345; V. 
151 


Luitprand, King of Lombardy, V. 10 
Lumbricus terrestris, VII. 58 

Lung of Amphibia, VIII. 185 

= oe of disease upon the, II. 
——, The human, IT. 147 

—— of Reptilia, VIIL 187 

——, Weight of, II, 148 

Lustre of Minerals, VIL. 162 

Luther, Martin, V. 136 

Luzula, V. 864 

Lychnis, V 26 

Lycopersicttm esculentum, IT], 194 
Lycopodiacer, HI. 366 
Lycopodine, IV. 855; VI. 110 
Lyell, Sir Charles, I]. 226 

Lyly, John, VIT. 184, 196 

Lymneus truncatulus, VIL. 55 
Lysiloma sabicu, IV. 342 
Lythrocem, V. 149, 150 

Lytbrum, V. 150 


Mabee Bark, IV. 119 

Mabo Nuts, IV. 151 

Macbeth, King of Scotland, I. 103 

Machinery and its effects upon Labour, 
Vil, 211 

Machines, Efficiency of, VI. 89 

Mackerel, The, I. 78, 878 

Macrolepidoptera, VII. 874 

et ead ledage ya aes I 274 

ada r, I. 383 

Madder, The, V. 158 

Madeira Wines, VIIT. 884 

Madras, IT. 128; IIT. 201 

Madrid, I1I. 249; The Palace, VITI. 10, 
14 


6 
Magna Charta, The, I. 99, 200 
Magnesian Limestonc, III. 239, 242 
Magnesium, V. 67 
aeeeneric ae upon au electric current, 


—— needle, Astatic, V. 250 

—— ——, Deflection of, V. 247 
Magnetism in Minerals, VII. 108 
Magnetite, IN, 175; VIEL 27 
Magnifying power of a Lens, VIII. 14 
Magnolia, IV. 255 

Magyars, The, IT. 350 

Mahogany, V. 87; VIIT. 92 
Mahomet, IV. 828 

—— IT., IV. 331 

Mahometan Style of Architecture, VII. 


141 
Mahwa-tree, [V. 841 
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Maize, I. 269; V. 865; VIT. 278; cultiva- 
tion of, in the United States, 1V. 61 
Malachite, VIT. 851 
Malay, The, IT. 249 
Malaysia, IV. 158 
Malcolm Kenmore, King of Scotland, I. 
>) 


Malic acid, IT. 879 

Malines, St. Rombaud, VIIT. 10 

Mallotus Ppp ibeusly, IV. 101 

Mallows, V. 26 

Maltese Islands, The, ITI. 2 

pee theuey of Population and Food, 
TIT, 885 


Malting, 1V. 298; VI. 66 

Maltose, VI. 180 

Malvales, IV. 856; V, 26 

Maninalia, IIT, 867; VI. 182, 240, 812; 
VIII, 250 

Mammals, Extinct, Evidence of, IV. 148 

Mammoth, The, I11. 8365; IV. 148; VIII. 
165 

Man and Lower Animals, Structural 
differences, II, 248 

——, Isle of, II. 1 

Manaca, IV. 100 

Mance's Test for Resistance, V. 872 

Maudeville, Sir John, VI. 204 

Mandrake, V. 227 

Manganese, V. 198 

—— Bronze, VII. 345 

Mangel-wurzel, V. 201; VIT. 273 

Mangifera gabonensis, IV. 150 

-—— indica, V. 88 

Mango, V. 88 

Mangoliacere, Vv, 24 

Mangroves, The white, V. 288 

Manihot Glaziovii, LI. 67 

eae Huxley's classification of, II. 
25 


Manna, V. 226 

Manometers, V. 103 

‘*Man’s Beard,” V. 24 

Mantis, VII, 375 

Mantua, St. Andrea’s, VITT. 146 

Manungan bujok, IIT. 129 

—— pulau, IIT, 129 

Map (or Mapes), Walter, VI. 137 

Map, I. 125; Scale, ete., 1. 75 

Maple group of plants, The, V. 88 

Maples, IV, 255 

——, Birds’ Eye, IV. 343 

Marantacer, V. 362 

Marburg, Church of St. Elizabeth at, 
VIII. 8 

Marcasite, VII. 354 

Marchantia, VI. 169 

Marienburg, Palace at, VIII. 9 

Marigold, V. 155 

Marine Deposits in Geology, ITT. 35, 242 

Markus’'s Battery, VI. 339 

Marl, IIT. 288 

Marlowe, Christopher, VIT. 196 

Marquesas, IV. 156 

Marrow, The Vegetable, V. 151 

Mars, I. 51, 62, 114, 256, 393; Satellites 
of, I. 115 

Marsala wine, VITT. 334 

Marsdemia cundurango, IV. 101 

Marsh gas, IV, 188; VI. 4 

Marsh-pennywort, V. 151 

Marsilia, VI. 100 

Marston, John, VIIT. 68 

Marsupials, VIII, 251, 315 

Martyrs, II 100 

Mashonaland, IV. 58 

Masseranduha, IIT, 198 

Massinger, Philip, VIII. 65 

Matico, IV. 4 

Maurice de Prendergast, IV. 78 

Mauritius, IT. 8 

Mayence Cathedral, VIT. 203 

Mead, the Quaker, Fil. 14 

Mendow-sweet, V. 90 

Measures, Il. 118, 168-171 


Measurements of Areas (see Mensuration). 


$71 


Measurements of Angles, 


05 
—— of Land, VIT, 102 
Measuring Light, VII. 17. 
Meat Foods, I. 268, 885 
——, Tinning and extracts of, IV. 156 
ie, King of, ec 71 
ecca, IV. 828; The great mosque at 
VIL. 145 se re we 
Mechanics, Applied : 
Classification of quantifies—the sum 
of quantities, illustrations, V. 837 
Deductions from experiments ~defects 
in apparatus — results — modern 
ee — quantities and curves, 
1 


VIT. , 108, 


Work, energy, ete.—law of work— 
perpetual motion — efficiency of 
machine—numerical calculators of 
work, etc., VI. 88 

Mechanical advantage of a machine— 
velocity ratio—simple machines— 
screw-jack — pulleys — hydraulic 
press, VI. 152 

Practical efticiency—real mechanical 
advantage—law of a machine, VI. 
214 


Turning tendency of a force—moments 
of force—law of mnoments—the lever 
—safety valves—weighing machines, 
VI, 278 

Rate of doing work—unit of power— 
Watt's experiment — waterfalls — 
ongines, VI, 344 

Friction: Laws of, experimental do- 
dluctions, waste of energy by, trans- 
nussion of power, VII. 29 

Work represented by an area—drawing 
curves—Watt's indicator diagram— 
horse-power, VII, 87 

Useful horse-power—measurement of 
energy and power OY dynamometers 
—dynamomneters, VIE. 149 

Force, mass, and velocity —accelera- 
tion—momentumand kineticenergy, 
VI. 212 

Kinetic energy of rotating bodies— 
function of fly-wheel and size re- 
quired, VIT. 270 

Strength of materials—‘“ stress” and 
“ strain "—Hook’s law—elementary 
rules, VIT. 341 

Laws of Tensile and shear stress and 
strain—strength of boilers and pipes 
—strength and stiffness of shafts— 
rules, etc., VIIT. 21 

Bending or flexure — strength and 
stiffness of beams—rules, etc., VIII. 
88, 151 

Spiral springs—centripetal and centri- 
fugal forces, VIIT., 218 

Centrifugal force—harmonic motion, 
VIII, 272 

Media, Kingdom of, IV. 134 

Medina, IV, $20 

Mediterranean, The chief ports of the, 
VII, 358 


Medlar, IV. 290; V. 91 
Medullary rays, ITT. 54 

—— system, ITT. 100 

Meduse, VI. 305 

Meerschaum, IU. 173 
Melampyrum, V. 227 

Melanesia, IV. 156 

Melanterite, VIII. 80 

Melchthal of Unterwald, V. 74 
Meliceex, V. 27, 87 

Melloni’s thermo-pile, VI. 386 
Melon, The, V. 15 

Melrose Abbey, VIT. 334 
Mendeljeff"s periodic law, V. 828 
Meni, 1V. 15 

Menuuration, VIT. 101, 165, 225, 287 
Mentha arvensis, IV. 101 
Menthol, IV. 101; ¥. 288 
Mercurialis, V. 202 
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maaktol I. 142; TET. 100; IV. 274, 276; 
V. 259; VIL. 852, 854; VEIT. 160, 168 
——, Compounds of, V. 259 
——, to remove oxide from, V. 107 
Mercury (planet), I. 51, 114, 256, 309 
Mericarps, IV, 
Meridian, I, 68, 115 
Mosembryanthacee, V. 151 
Mesocarp, The, III. 55 
Mesophyll, The, IIT. 55 
Mesozoic rocks, III. 278, 868; IV. 88 
Mespilus, [V. 200; V. 91 
Metacentre, IV. 372 
Metals, V. 1, 65, 129, 198, 257, 821 
—, Flow of, IV. 142 
——, Properties of, IIT. 225 
Metals and alloys, V. 1 
Metamorphism, IIT. 97 
Metasperm, IV, 187 
Metazoa, VI. 249, 251 
Meteograms, VIII. 252 
Meteorology : 
The atmosphere, VIII. 92 
Temperature of the air—its measure- 
ment and distribution—atmospheric 
pressure, VITI, 160 
Atmospheric pressure, VITI, 251 
Atmospheric movements, VIII. 25], 
286 
Atmospheric moisture, VIIT. 828 
Meteors, IT. 59, 104 
Methylated spirit, VI. 67 
Methyl hydrate, VI. 5 
Metric system of ya. and measures, 
IIL. 823, 8340; VII. 102 
Mexico, [V 127; the Spaniards in, V. 202 
Mexican Architecture, VI. 200 


, IV. 27 

Mica, III. 97; VI. 186; micas, various, 
HII. 177 

—— schiat, ITT. 242 

Microphone, The, VI. 298 

Micropyle, The iv, 186 

Microscopes, VIII. 18 

Middelburg Town-hall, VIII, 10 

Middleton, Thomas, VIII. 68 

Mignonette, V. 26 

Milan Cathedral, VIII. 7 

Miles, Comparison of the various, IT. 
114; English, I. 75; geographical, 
I. 75, 125 

Milk as food, I, 268, 835 

Milky Way, The, II. 172 

Mill, John Stuart, VIII, 242 

Millets, V. 365 

Millipores, III. 87 

Miltiades, 1V. 188 

Milton, John, VI. 185; VIIT. 188, 193 

Mimosa barks, IV, 212 

Mimoses, V. 89 

Mimulus, V. 227 

Pnrone elata, IIT. 198; globosa, ITI. 


ue, VIT. 145 
I, 277 


Minaret of m 
Mineral veins, 
Miners oy 3 
Definition of a mineral—properties — 
crystallisation, VIT. 158 
Crystals and crystallography, VII. 217 
i aa VII, 


Descriptive mineralogy—native ele- 
mnents—sulphides and arsenides, 


Chlorides, etc.—oxides and oxygen 
salts, VIII. 27 
Minerals, IIl. 98; classification of, VII. 
807; hardness of, IIT. 99; VII, 164; 
rock-forming, il. 99, 175 
Minotto cell, The, V. 84 
Mint, V. 288 
Miocene syatem, IV. 147 
Miscisnippi, The, IT, 298, 290 
ssissippi, ine, Li, 
Mist, I. at 


Mistletoe, The, V. 289 
Mistral, The, VIIT. 286 
Mites, The, VII. 249 
Mohammedaniam, VIT. 142 
Mole, The eyes of a, VII. 124 
Molecular weight, V. 823 
Molecules, ITT. 227; 1V. 1 
Molinia cerulea, 1V. 214 
Mollusca, III, 866; VI. 182, 186, 249; 
VIII. 56, 118, 297; the eye of, VII. 
174; organ of taste, VIIT. 118; sense 
of touch, VIII. 297 
Moluccas, III, 62; EV. 156 
Moments, The law of, VI. 278 
Momentum, VII, 215 
Monads, IV. 324 
Monagon, To construct a, II. 91 
Monarchies, Constitutional, VIII. 244 
nee Federal, VIII, 339 
II, 146; VIII. 19, 84 (See 
also rage ha 
gobeC Hine race, The, IT. 248, 348 
Monkey, The puzzle tree, VI. 51, 52 
Monkeys, IT, 121; VIII. 815 
Monmouth, The Duke of, IIT. 83 
Monocarpic plants, IV. 253 
Monocotyledona, ILI. 58, 158, 212, 802, 
806, 380; IV. 201, 355, 350; V. 361 
Monodelphia, VILL. 315 
Monotoca elliptica, 1V. 343 
Monotremata, VIII. 315 
Monotropacea, V. 224 
Monsoons, I. 146 
Monte Video, 1V, 156 
Montenegro, HIT. 232 
Moon, e, I. 192, 852; action upon 
tides, I, 265, 266; craters and 
mountains on, I. 852; diameter, I. 
$11; distance from the earth, I. 311; 
eclipse of, I. 62, 812; If. 106; VII. 
177; observing the, best time for, I. 
852; phases of, I. 812 
Moorish Architecture, VII. 142 
M'pogo nuts, IV. 151 : 
Morat, Siege of, V. 76 
More, Thomas, VI, 329 
Moree, V. 293 
Morocco, IV. 56 
Morphia, VI. 184 
Mortgage, VIII 271 
Moschatel, V, 153 
Moscow, IIT. 188 
Moselle, VIII. 334 
Mosques, The Architecture of, VIT. 142 
Mosses, IV, 355; VI. 167 
Motion, Conversion of heat into, VIIT. 
——, Newton's laws of, VIT. 215 
Mountain chains, Directions of, 1. 822, 
324 
—— torrents, II. 78 
Mountains, Formation of, IT. 40 
—-, The highest, II. 5 
Mouth, The human, I. 196 
Mozambique, LIT, 250; IV. 57 
Mucous membrane, [. 196 
Mudar, IV. 214 
Mudstone, I[J. 238 
Mulberry, [V. 290; V. 203 
—— paper, IV, 212 
‘* Mundie,” VII. 854 
Munich, St Michael's, VIII. 146 
Mungo Park, IV, 57 
Munster, I. 879; King of, IV. 71 
Muaa, IV. 214 
Musgacee, V, 362 
Mueci, IV. 855; VI. 167 
Muscinee, [V. 855; VI. 165 
Muscovy, V. 831 
Muscular system, Human, f. 87, 188 
Music: 
I, 31, 94, 158, 204, 276, 888 
If. 27, 98, 129, 194, 257, 821 
IIT, 1, 105, 148, 205, 269, 888 
IV. 18, 79, 169 
Musical sounds, Qualities of, VII. 09 


Musk root, IV. 100 ¢ 

Muskw IV. 842 

Mustards, The, V. 26 

a yriopous, IIl. 866; VI. 249; VIT. 250 

Myristica enpolenslss IV, 150; surinain- 
anes IV, 150; guatemalensis, IV. 

Myristacese, V. 292 

Myrobalans, IV. 212; VIII, 102 

Myrtacee, V. 149 

Myrtle, Tasmanian, IV. 342 

Myrtoles, IV. 856; V. 88, 149 

Myrtus cheken, [V. 101 

Myxomycetes, VI. 284, 285 


Najadese, V. 866 

Naias, V, 866 

Naples, III. 251 

Napoleon Bonaparte, VITI. 3413; at St. 
Helena, IT. 145 

Naphtha, VIII. 166 

Narcissales, IV. 856; V. 861 

Narcissus, V. 361 

Nardua, IV. 255; V, 865 

Narses, V. 10 

Narwhal ivory, VIII, 165 

Natal, IT. 143 

—— plum, IIT, 194 

National delit, I. 79; Goschen’s scheme 

for converting the, II. 280 

Nationality, VIII. 128 

Nautilus, The, VITL. 119 ‘ 

Nebular hypothesis, The, II, 174 

—— theory, II. 89 

Necks (geological), III. 277 

Nectandra rodiel, V. 282 

Nectaries, FV. 38 

Nectarine, The, V. 90 

Negroes, IT. 852 

Nelumbium, V. 24 

Nematohelminthes, VII. 56 

Nemocera, VII. 874 ; 

Neolithic period, Man’s weapons, etc.. 
in the, 1V. 149 

Nepeuthales, IV, 356; V. 291 

Nepenthes, IIT, 211 

Nepheline, VITT. 29 

Nephelium, V. 88 

Neptune, I, 115, 256; IT. 55 

Nereis, The, VIT, 58 

Yetherlands, IIT. 61; % 264; Spain and 
the, V, 264 

Netley rag bi VIT. 882 

Neuroptera, VIJ. 815, 8378, 874 

New Caledonia, IV. 156 

New Granada, IV. 154 

New vines, IT, 815, 858; Western, IIL 


62 
New Hebrides, IV. 156 
New York, IV, 61, 125 
Ne w Zealand, I, 828; IT. 815 
Newfoundland, I. 828; II, 145, 241 
Newgate prison, VITT, 266 
Newland’s law of octaves, V. 823 
Newton, Sir Isaac, I. 49, 112 
Newton's lawa of motion, VIL. 215 
Newts, VIII. 186 
Niagara Falls, IT. 78, 289 
Bilcaraeaas IV, 129; the canal, IV. 127%. 


] 

Nicotiana affinis, V. 227 

— tabacum, V, 997 

Nicotine, VI. 138 

Nickel, V. 182 

— glance, VII. 855 

Nickeline, VII. 158 

Night-lights, [V. 150 

Nightshade, Deadly, IV. 46; V. 227 

——, The enchanter's, V, 150 

Niko nuts, IV, 151 

Nile, The, IIT. 818 

Nismes, Maison Carrée at, VII. 19; 
Temple of Diana, VII. 19 . ; 

Nitella, VI. 170 

Nitrates, VII. 159; VIII. 80 


dale of soda gleposits in deserts, IV, 


Nitratine, VIIT. 80 

Nitre, V. 8; VIII. 80 

Nitric acid, I. 142; 1V. 69 

AEST Pcpere Hee, properties, etc., 
oO 9 e 

~——, Oxides of, IV. 68 

—— taken in Dy plants, III. 211 

Nitroglycerin, 69 

Noctiluca, VI, 251 

Nopal, The, V. 151 

Nordhausen sulphuric acid, IV. 259 

Nore Light, The, L 171 

Normans, The, I. 98, 186, 201; IV. 71; 


Norman Architecture, VII. 204 

Norton, Thomas, VII. 195 

oy IIT, 122 

Note he human, VII. 803, 361; VIII. 
4 

Notommata, VII. 114 

Novara, Cathedral of, VII. 202 

Nubia, IV. 57 

Nucellus, The, IV, 186 

Nuculane, IV. 254, 256 

Nudiflore, IV. 856; V. 864, 

Nummulites, IIL. 88 

Nutation, I. 258 

Nutmegs, V. 292; mace of, IV. 188 

Nuts, as fruit of plant, IV. 254, 288 

Nux-vomica, V. 226 

Nymphsagces, V. 24, 864 


Oak, IV. 288, 291; V.200; VIII. 92, 226; 
African, V. 87 
—— apples, V. 290 
——, Stress of, VII. 345 
Oakham Castle, VII. 834 
Oats, V. 865 
Obsidian rocks, ITT, 241 
Occultatiow, An, II. 107 
Ocean currents, I. 264 ; effect of, II. 166 
Oceania, IV. 156 ; British possessions in, 
I, 76; IL, 242 

Oceans, The, I. 15, 262 
at Roderic, king of Connaught, 
Sa eon To construct an, IT. 89 
Odo, Bishop, I. 102, 188, 139 
(sophagus, The, I. 198 
Ogea gum, iv. 211 
. @) m, An electric, TV. 205; VI. 123 
Ohnvis law, IV. 205 
Oil of vitriol, IV. 258 
Oils, VI. 120; vegetable, IV. 149 
Olacales, The, IV. 856; V. 27, 87 
Old Red Sandstone, III. 274; IV. 20 
Oleacese, V. 225 
Oisatia a: AA hylla Iv 

earia argop » TV. 842 
Olefiant Rae IV. 188 
Oletc ac , VI, 120 = 

ene system, IV. 147 

Olives, V. 225 
Olive oi], Cotton of] sold as, IV. 150 
Olivine, IIL 177; VIII. 20 
O'Lochlin, Murtogh, king of Ulster, 
Oman, IJT. 888 
Omar, IV. 880; mosque of, VII. 148 
Onogracem, V. 149, 150 
Onyx, IIT. 100 
Oolite, ITI. 88, 289, 278, 276 
One Vi. 284, 285 
Oosphere, The, IV. 187 
Oospore, The, TV. 187 
Opachala, IV. 161 
Opal, IIT. 175 

palescence, VII. 168 
Opbidia, VIII. 187, 188 
Ophiuroidea, VIII. 56 
Opisthobranchiata, VIII. 119 
Opium, IT. 121, 122; V. 25 
Opossums, VIII, 251 
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Opuntia coccinellifera, V. 151 ; vulgarie, 
Vv. 151 


Orange, The Prince of (William the 

Silent), V. 267 

Orange River Free State, IV. 58 

Oranges, 1, 287; IT. 2; VIIT. 288, 285 

Orange tribe of plants, V. 87 

Orchidales, IV. 856; V. 361 

Orchids, Bee, V. 862; Birds’-nest, V. 861 

—, Fertilisation of, 1V. 186 

Ordeal beans of Old Calabar, IV. 102 

Ordovian ia I. 178; Ill. 242, 277, 
19 


866 ; IV. 
Ores, IIT, 278; V.1 
——, Copper, V. 196; VII 354, 355 
——, Iron, 11. 121; ILL. 175; V. 129 
Organometallic bodies, V1. 2 
Organ pipes, VI. 854 
Orleans, Battle at, II. 35 
Ormin, VI. 188 
Ormiuzd, IV. 184 
Ornithodelphia, VIIT. 815 
Ornithorhynchus, VIII. 315 
Orobanchacess, V. 227 
Orpiment, V, 258; VII. 855 
Orthoptera, VII. 815, 873, 875 
Orvieto Cathedral, VIII. 7 
Oryza sativa, V. 865 
Osseous system, Human, I 23, 84 
Ostracoda, III. 340; VII. 191 
Ostrich-farming, 11. 143; feathers, VITI. 
166 


Oswald, King, I. 86 

Otho the Great in Italy, V. 11 

O'Toole, St. Laurence, archb shop, IV, 74 

Otway, Thomas, VIII 255 

Ovary of flower, IV 118, 184 

Ovules of plants, IV. 184, 186 

Owala, IV. 151 

Ox, African, VIII. 165 

Oxalic acid, II. 879; VI. 68 

Oxalidese, V, 27 

Oxalis acetosella, V. 28 

Oxford, Sheldonian Theatre, VIII. 264 

Oxides (various), VIII. 27; of carbon, 
IV, 181; of lead, VII. 47; of nitro- 
gen, IV. 68; of sulphur, IV. 258 

Oxygen, ITI. 98, 224, 226, 260 ; VIII. 80; 

—— absorbed in breathing, II. 149 

——, Preparation of, III. 257 

—— salts, VIIT. 29 

Oyster, The, VIII. 57 

—— fishery, I. 171 

Ozone, III. 821; IV. 332 


Pachydermata, VIII. 251 

Padua and Hungary combine with Genoa 
against Venice, V. 12 

Pai‘cha, IV. 848 

Paleolithic Period, Man’s weapons, etc 
in the, IV. 149 

Paleontology, Il. 228 ; III. 364 . 

Paleozoic group of rocks, ITI. 368; IV, 
18; VII. 351 

Palaquium, V. 225 

Palate, The human, I. 196 

Palladium, V. 822; VII. 351 

Pallas, I. 114 

** Palm " (willow), V. 292 

Palmales, IV. 856; V. 865 

Palmite {palmiet), IV, 274 

Palms, V. 865; the date, VIII. 284; the 
fan, V. 865 ; the ofl, V. 365 ; the wax, 

Palm-oil, I. 287; IV. 149 {IV. 49 

Palukyan architecture, VI. 200 

‘Pampas, I. 15 

Pan¢reas, The, I. 199, 886 

Pansies, IV. 291, 852 

a aa The, at Rome, VII. 20; VIII. 


Pepal legate sf Brags Boptioh 

egate a es, English repre- 
P eanieties meet the, VI. 203 , 
Papaver, V. 24 

Papaw tree, IV. 48; V. 15} 
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Paper making, Fibres for, IV. 270 
— suaveriel veyetable, IV, 212; V. 20, 


—— for water-colour drawing, V. 167 

Paper money, VIII. 85, 86, 147 

Papilionacess, V. 89 

Papin's Egestors VIII, 142 

Pappus, IV, 89 

Paraffin, VI. 4: VIII. 167 

—— wax, VI. 186 

alin had IV. 155 

Parallels, I. 69, 108 

Paramecium, VI, 251 

Para-rubber, III. 65 

Parasites, Vi. 249; vegetable, 271, 878 

Pardons, Sale of, III. 86 

Parietales, The, iV. 856 ; V. 24 

Paris, II. 870 ; architecture, VIIT. 148, 144 

——, Notre-Dame Cathedral, VII. 2u7 

——, Treaty of (1762), VI. 9 

Paris Herb, V. 864 

Parliament, English, I. 79; VIII. 191, 
245, 246, 809; the first, I. 140; the 
Mad, I 274 

——, Irish members, I. 879 

——, New Houses of, VIII. 266 

—, Scotch members, I. 208 

Parliamentary representation, VIII. 308 

Parnell, Thomas, VIII. 822 

Parsees, The, II. 819 

Parsnip, The, V. 152 

Parthenon at Athens, The, VI, 376 

Pascal's principle of transmission of 
pm essure by fluids, IV. 249 

Passiflorales, 1V. 856; V. 88, 150 

Passion Py The, VII. 198 

Passport, VIII, 272 

Patchouli, V. 288 ; 

Paullinia sorbilis, TV. 102 

Payena, III. 181; Leerti, III. 132 

Peace of Constance, The, V. 11 

Peach, The, V. 90 

Pear, The, IV. 848; V. 91; The prickly, 

Pears, fruit, 1V. 290 

Peas, V. 89 

Peat, I. 878 

—— bogs, ITT. 86 

Pedicularis, V. 227 

Peele, George, VII. 196 

Pekin, I11. 820 

Pelargonium, The, IV. 255; V. 28 

Pelecypoda, II1. 866 

Pelmatozoa, VI. 249 

Peltier effect, VI. 316 

Pelvis, The, I. 26, 84 

Pendulums, Compensating, VIII. 188 

Peninsulas of Europe, I. 822, 828 

Penn, William, III. 14 

Pentaclethra macrophylla, IV. 151 

Pentads, IV. 824 

Pentagon, To construct a, II. 90 

Pentamera, VII. 874 

Pentstemon, V. 227 

Pepin the Short, V. 10 

Pepo, IV. 254, 280 

Pepper's Ghost, VII. 230 

Pepper, V. 203; VIII. 222 

Peppers, Chili, V. 227 

Peppermint, IV. 844 

—— camphor, IV, 101 

Percussion, Heat caused by, VIII. 81 

Perfume of a flower, IV. 37, 114 

Peery: Trade in planta for, IV. 


Perfumes, V. 288 

Perianth of flower, IV. 88 
Periblem, The, [V. 187 

Periodic Law, Mendlejeffs, V. 828 
Perisperm, IV. 188 
Perissodactyla, VIII. 816 
Periwinkle, The, V. 226 

Permian system, IV. 87 
Perpendiculars, To diaw, I. 100 
Perpetual notion, VI. 88 

Persia, 11. 888; History of, 1V.-184 
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sida Architecture, VI. 200, 277; VII. 
46 


—— berries, IV. 211 
——- power, The, IV. 134 
Personales, IV. 356; V. 227 


Perspective, I. 70, 156, 221, 279, 341; VI. 
19, 78. (See also Geometrical Per- 


spective.) 
Peru, IV. 155; The Spaniards in, V. 203 
Petaloider, IV. 856; V. 301 
Petals of flower, IV. 40, 114 
Peter the Great, of Russia, V. 329 
Re oreo Cathedral, VII. 381, 834 
Petition of Right, The, II. 279 
Petrifying springs, IT. 207 
Petrography, If, 228; IIT. 98, 175, 288 
Petroleum, VI. 4; VII. 858; VIII. 166 
Petunia, The, V. 227 
Peumus Boldus, IV. 102 
Phenogamous plants, IV. 354 
Phanerogamia, Thy, TIL 866; IV. 854 
Pharaohs of Esypt, The, IV. 207 
Pharaoh-Necho, IV. 210 
Pharbitis purpurcs, V. 226 
Pharynx, The, I. 196, 198; IV. 204 
Phascaces, VI. 169 
Phaseolus vulgaris, V. 89 
——— multiflorus, V. 80 
Philadelphia, IV. 126 
Philadelphus, V. 149 
Philip the Fair, IT. 38 
Philippines, IV, 156 
Philips, Ambrose, VIII. 822 
Phillips, John, VILE, 256 
Philosopher's Stone, The, IIT. 228 
Phlogistic Theory, III. 228 
Pheophycew, VI. 236 
Phonograph, The, VI. 298 
Phonolite, IIT. 241 
Phosphates, VIII. 80 
Phosphorescence, VII. 118, 168 
Phosphoric acid, IV. 822 
Phosphorus, IIL. 259; IV. 821 
Photometers, VII. 178 
Photophone, VII. 242 
Phyllocladus trichomanoides, IV. 212 
Phyllo VIL. 191 
at ba wie 227 . 

sica raphy : 

he earth, f. 60 

Map, How it is made, I. 125 


The air, I. 141 
Water—atmospheric mojsture—dew— 
hoar frost—mist—fog—cloud—rain 


—snow—hail, I, 208 

Sea—tides, currents, etc., I, 261 

The land: Extent, distribution, con- 
tours, and composition, I. 321 

The interior of the earth—earthiquakes 
—volcanoes, II. 89 

Movements of the earth’s crust— 
springs—rivers—lakes, II, 76 

Water of the land—climate and dis- 
Pee of plants and animals, 


Physiology. or Human.) 
Physo » VIL. 875 

Physoatigina venenosum, IV. 102 
Phytelephas macrocarpa, IV. 344 
Piassaba,-IV. 272 

Piche, IV. 100 

Picramnia antidesma, IV. 102 

Picric acid, VI. 188 

a plane of ground plan, III. 
Piloca 
Pilu 
Pimpernel, IV, 255 

Pin making, VII. 211 

Pin-hole experiments on light, VII. 17 
Pine, Imports of, VIII, 226 

—— Huon, IV, 842 

—— Pitch, Streas of, VII. 845 

-— Yellow, Stress of, VIT. 845 
Pine-apple, IV, 290; V. 362; VIIT. 285 
Pine wool, [V. 271 


us pennatifolius, IV. 102 
vi. 100 ; 


Pines, The (Pinus), IV. 291; VI. 51, 52; 
VIII, 92; Pinus Australis, IV. 271; 
Pinus Laricio, IV. 271 

Pinguicula, INT. 211; V. 228 

Pipe-clay, IVI. 288 

Piperales, IV. 856; V. 293 

Piper methysticum, IV. 102 

Pipes, Briar root, IV. 844 

Pipes, Hydraulic, size of and pressure 
to use, V. 178 

——, Strength of, VIIT. 21, 22 

Pisa Cathedral, VII. 202; VIII. 7 

Pisani, Admiral, attacks and destroys 
the Genoese fleet, V. 12 

Pisces, IIT. 867; VI. 249; VIIT, 122, 184 

——, Constellation of, I. 48, 253 

Pistacia lentiscus, V. 88; vera, V. 88 

Pistil of flower, IV. 118 

Pisum sativum, V. 89 , 

Pitch, Musical, Standards of, VIT. 99 

Pitch, Natural, VITI. 36 

Pitchblende, VIII. 27 

Pitcher pans IIT. 211 

Pith, ITT. 109 

Pitt, William, IV. 75 

Pittosporum bicolor, IV. 843; undu- 
latum, IV. 848 

Pituri, IV. 49; V. 227 

Pizarro in Peru, V. 208 

Placentas, IV. 184 

Plague, The Black Death, I. 828 

Plains of the world, The chief, I. 324 

Planes, The, V. 292, Inclined, VI. 152 

Plane Trigonometry : V. 248, 807, 866; 


VI. 166 

Planets, I. 51, 62, 114, 126, 189, 256, 309, 
353; 17.555 in conjunction, IT. 106; 
distances, relative, I, 114, 256; mag- 
nitudes, I. 256; movements of, I. 
256; orbit of, I. 809; revolution of, 
I. 51; sizes, comparative, I. 256; 
velocity of, I. 52 

Planipennia, VII. 874 

‘lans, Ground, I, 72; TIT. 214; and see 
Geonietrical Perspective 

Plant, A, Il. 270 

——, Ameeboid motion in, IT. 274 

—— cells, IT, 270, 870; III. 54 

——, Ennbryo of, IV. 291 

——, Food of, If, 271 

—— respiration, IT. 271 

Plante of British Isles, I. 78 

-——, Chronological table of, IIT. 6; in 
forsils, III. 865 

——, Classification of, IV. 351 

—— Insect capturing, IIT. 211 

oh Organic action of, in Geology, ITI. 


5 

——, Organs of, ITI. 110 
——, Fossil remains, (II, 864; IV. 87 
Plantaginacee, V. 288 
Plantago, IV. 256 ; ispaghula, IV. 102 
Plantains, V. 288 
Plaster of Paria, IIT. 178, and see Gypsum 
Plastids, II. 270, 877 
Platanacere, V. 292 
flateaus of the world, The chief, I, 324 
reo electric resistance, IV. 274, 
Platinum, ITI. 100; IV. 274, 276, 832; 

V. 822; VII. 851 
Platyhelimninthes, VIT. 55 
Platypus, Duck-billed, VIII. 250 
Plautus, VII. 294, 859 
Plays. (See Drama.) 
Pleistocene system, The, IV. 148 
Plerome, The, IV. 187 
Piesiosaurus, ITI. 867; IV. 88, 89, 91 
Pleura, The, II. 148 
Pleurobrachia, VI. 865 
Pliocene system, The, IV. 148 
Plumbaginacer, V. 224 
Plumbago, IV, 181 
Pluma,, V. 91; VIIT. 288 
Pinvonie rocks, I. 277, 826; III, 240, 

( 


Pneumatics : € 


‘ 
The Baroineter: Weight of dry air, 
atmospheric pressure, standard 
ressure, standard barometer, 
ortin’s barometer, barometric cor- 
rections, IV. 224 
Boyle's law, 1V. 807 
Laws of expansion and compression of 
otal alae laws for gases, IV. 
3 


Measurement of pressure and temper- 
ature of gas—ruies, etc., to tind 
weight. of gases, V. 89 

Practical applications, V. 102 


Podestas, Despotisin of the, V. 12 
on Italian Republics, Duties of the, 


. 12 
Podophyllum peltatum, IV. 108 
Poison antidotes. (Sec Antidote.) 
Poke-root, Indian, 1V. 47 
Polarisation, IV. 885; V. 18, 14, 88; pre- 
vention of, V. 14 
Polariser, A, VII. 162 
Pole star, The, I. 62, 116, 255 
Polemoniales, IV. 856; V. 226 
Policy of Insurance, VIII. 272 
Political economy : 
Preliminary notions —wealth and 
value, VII. 88 
Money—capital, VIT. 146 
Land, labour, and capital, VII. 208, 
273 
Distribution —the landlord's share, 
IT. 274 
Labourer's share, VII. 276, 884 
Capitalist’s share—profits and interest, 
VII. 836 
Earnings of management, VII. 838 
Trade unions—productive co-operation 
—exchange, VIIE. 17 
Exchange: Bimetallism — paper cur- 
rency, VIII. 84 
Rarter, VIII. 146 : 
Free trade and protection—taxation,, 
VIII. 204 
Politics, Elementary : 
The State—forims of government, VIIT. 
124 
Nature and object of the State—funda- 
mental notions of the State—sphero 
of government, VIII. 188 


Sphere and forms of government, VITI. 
242 


Forms of government — composite 
states—federa] republics—empires, 


VIII. 307 

Empires—church and state, VIII. 8389 
Pollen of flower, IV. 115 
mee ins, II. 880; size, shape, etc., 

.117 
Pollination, IV. 118, 186, 187; V. 150, 
288, 362 

Pollinia eriopoda, IV. 214 
Poll-tax, A, I. $27 
Polycotyledons, IV. 291 
Polygala rarifolia, IV. 151 
Polygalales, IV. 856 
Polygon of forces, V. 889 
Polygonacee, V. 291 
Polygonatum, V. 364 
Polygons, II. 88 
Polynesia, IV. 156 
Polypetale, The, IV. 856; V. 28 
Polytrichum, VI. 168, 169 
Polyzoa, ITT. 88, 866; V1. 249 
Pomaceer, 1V. 289; V. 91 
Pome, IV. 254, 289 
Pomegranate, IV. 291; V.150 
Pompeii, IT. 48; VII. 22 
Pond-weed, V. 866 
Pope, Alexander, VIII, 818 
Poplars, V. 202 
Poppies, V. 24 
Poppy-head, IV. 256 
Population of British Empire, 1. 76, 7> 
—— of England and Wales, I. 235 


Population of Fggland in King John's 
time, I. 82 
—— and means of subsistence, VII. 


Porcupine-wood, V. 865 

Poriferg, VI. 186, 249, 251 

Pork, I. 886 

Porpoise, Nasal passage of, VIT. 365 

Porridge, I. 269 

Port wine, VI. 66; VIII. 888 

—— Hamilton Island, IT. 124 

Portugal, IIT. 248 

Portuguese man-of-war, aa i 305 

Potamales, 1V. 856; V. 365, 8 

Potassium, IV. 882 ; V. 8; tiehesinate: 
V. 198 ; cyanide, VI 8; ferricyanide, 
VI. 8; ‘ferrocyanide, VI. 8; sulpho- 
cyanide, VI. 3 

Potamogeton, V. 866 

Potatoes, I. 885; V. 227; VII. 273; 
introduced fiom America, I. 270; 
substitutes for, IIT. 195 

Potential energy, IV. 817; V. 121, 177; 

VI. 88, 122 


Potentilla, 1V. 253, 254 

Potentilles, V, 91 

Poterium, V. 91 

Power, Transuission of, by water, V. 
177 


—, Unite of, VI. 844 

Prague, Battle at, VI. 9 

——, Treaty of, V. 130 

Prairie Swss, Australian, IV. 841 

Pranga pabularia, IV. 341 

Prayer Book, Compilation of, VI. 330 

Prefixes, IV. 92, 101, 244 

Premium VItL. 272 

Press ramah, IV. 252; 

IV. 250; VI. 155 

Pressure energy, V. 176 

—— upon area, VIT. 8§ 

ransjuission of fluid, IV. 248 

Pretender, he Young, II, 267 

Prices, Rise and fall of, VIII, 20 

Prickly comfrey, IV. 841 

Pritnary system of rocks, IIT. 368; IV. 
18; VII. 351 

Primates, The (Mammalia), III. o66; 
VIII. 815 

Primulales, [V. 255, 856; V. 224 

Primrose, V. 225; the evening, V. 150 

Primus spinosa, V. 91 

Prinee’s- eathers, V. 291 

ene introduced into England, VI. 


hydraulic, 


Prionium palmita, TV. 2 

Prior, Matthew, VIII. 321 

Prism, action on light, VIT. 297 

—, Nicols’, VII. 162 

Privet, V. 226 

Profit and loss, Problem in, ITI, 283 
Projection, Methods of, I. 127 

—, , Orthographic and isometric, ITT. 


Pam eOry note, VIII. 204, 347; form of 
a, ITT. 70, 809 
Prony brake, The, VIT. 150 
Prony’ fi approsiination, \ VIL. 175 
Property, 
Proportion, I. 871: IT, 22 
Prosobranchiata, VIII. 119 
Proteacess, V. 21 
Protection, VIIT. 204 
Proteus, VIII, 187 
Protococcaces:, VI. 287 
Protomycetes. VI. 284, 236 
Protoplasm, If. 270, 274 
ae IN. 866; VI. 


Pidcatits VII. 855 

Prunes, V. 91; VIII. 288 

Prussia, History o of, VI. 6 

Prussic acid, V ‘ VI, 2 

Prynne, William 1 If. 215 

Pailomelane, VITI. 28 
ridophyta, IV, 855; VI. 106 


186, 249, 
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idbelaia bt ie ue 89, 01 

Pteropoda, IIT 

Ptolemies, Egypt ales the, IV. 210 

Ptolemy's theory of immobility of the 
earth, I. 49, 50 

Puerto Rico, If. 241 

Pulleys, Vi. 154 

Pulmogasteropoda, VI. 249 

Pulmonary artery, The, IT. &1 

Pulmonata, V1.182 ; VILL. 119 

Pulse, The, If. 83 

Pumice, I. 44 ; IIT. 241 

Pump, The Jet, V. 125 

Punctuation, Characters used in, V. 10S, 
171, 220 

Pundanew, V. 366 

Puritans, The, VI. 281 

Purkinje's figures, VIT. 177 

Purple of Cassius, V. 822 

Putty powder, V. 104 

Pym, John, If, 218, 216 

Pyramids, VI. 274; the great, I. 824 

Pyrargyrite, VII. $55 

Pyrenees, The, II. 869 

Pyrenomycetes, VI. 285 

Pyrites, 11. 208; III. 176; VIL. 854 

Pyrobusite, HII. 175; VIII. 28 

Pyrogallic acid, VI. 138 

Pyrola, V. 224 

Pyrometer, Wedgwood’s, VIII. 208 

Pyroxenes, ITT, 177 

Pyrrhotine, VII. 355 

Pyrus, V. 91; ‘Aucnpavia V. 91; Malus, 
IV. 290: VV. 91; communis, IV, 
290, 843; V. 21 

Pythagoras, T. 49 

Pyxidiuin, IV. 256 


Quadrilaterals, T. 153 

Quantity, Unit of electr ical, VI. 122 
Quarantine, VIET, 347 

Quarles, Francis, VIII. 135 

Quartz, IIT. 100, 241; VIII. 2 
Quartzite, ITI. 242 

Quassia wood, IV. 45 

Quercinese, V. 290 

Quercus suber, 1V. 844 

Quernales, IV. 356; V. 290 
Quicksilver, (See Mercury. ) 
Quince, The, 1V. 290; V. 91 
Quinine, IIT. 207, 353; V. 154; VI, 184 
Quito, IV. 155 


Radish, The, V. 

Radiation of hee VII. 261 

Radicle, The, IV . 187 

Radiolari ia, TTI. 38 

Raffila, IV. 273 

Rafflesiacem, V. 290 

Rain, eer of, I. 211; IT. 295; weight 
of, J. 

— uate: near coast line, I. 211; II. 
166 

—— gauge, I. 2)1 

—— prints, HT. 295 

Rainbows, VIT. 800 

Rainfall, I. 211; If. 166; British, I. 
212; heaviest in the world, II. 121 

—_— and evaporation, VIII. 829 

Rainless districts, 1. 212 

Rainy seasons, I. 212 

Raisins, VITI. 288, 285 

Raleigh, Sir Walter, II. 150; V. 268; 
VII. 186 


Rameses the Great, Conquests of, IV. : 


209: granaries built by, VI. 198. 
Ramie, IV. 271 
Ranales, IV. 856; V. 28 
Ranunculus, The. IV. 254, 852; V. 24 
Raoult’s Jaw, VIIT. 142 
Raphanur, V. 23 
Raphia Ruffia, IV. 274; toedigera, IV. 
274 
Rapids, IT. 78 
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Raspberry, The, IV. 258; V. 91 
Ratio an pre tion, I. 371; Il, 22 
Ratisbon, Cat bag of, VIIL. v 
Ratite, VIII. 
Ravines, I. a 
Rays of heat, V VAT. 261 
Realgar, V. > VII. 885 


Rebicek’'s imtteny (Noé's), VI. 889 

Ral eet of flower, IV. 88 

Red lead, V. 105 

Redruthite, VII. 854 

Reeds, lustrumental, VI. 354 

oe of light, ‘VIL. 12], 238, 240, 

Reflectors, VII. 241 

Reformation, The, VI. 820 

Refraction of light, VII. 207, 298 

Regina, IV. 254, 255 

Remnifia, II. 856 

Renaissance Architecture, VI. 200; VIIT. 
71, 148, 200, 264 

Rent of land, VII. 275 

Replenisher, Thomson's, VI. 246 

TE aT in plants, Organs of, III, 

Reptiles, Ear of, VII. 802; eye of, VIT. 
178; organ of amell, VII. 41; 
organs of sound, LI, 200 : + sense of 
touch, VIIT. 298; taste, VIIT. 112 

Reptilia, ite 867 ; VI. 240; VIII. 187 

Republics, VIII, 244, 811 

Requesens, V. 268 

Resecdaceg, V. 26 

Resins, If. 879; IV. 210 

Resistance, Hlectrical, IV. 274, 386; V. 
84, 811, 370 

——, Effective, V. 145, 146 

——, Measnrement of, VI. 56 

Resonance and resonators, VIL. 39 

Respiration, IT. 147; of plants, IIT, 212 

Restiales, IV. 856 ; V. ae 

Revenue, ‘National, 1. 79 

Reversion or reversionary interest, VIII. 
848 


Revolution of peaveniy. aie, I. 50 

Rhainner, The, V. 87, 8 

Rhamnus infectorius, iV. 211; 
shiana, IV. 108 

Site plete Bale yeas IV. 103 

Rhatany root, I 

Rheca, IV. 271; V. “08 

Rheims Cathedral, VI, 267 

Rhenish Architecture, VII, 203 

Rheuin, V. 291 ; officinale, 111. 357 

Rhigolene, VIIT. 167 

Rhinanthus, V. 227 

Rhizocarpes, IV. 855; VI. 108 

Rhizophares, V. 149 

Rhizopoda, VI. 249 

Rhododendron, V, 224; californicum, 
1V, 848; maximum, TV. 843 

Rhubarbs, ITI. 857; V. 291 

Rhus vernicifera, V. 88 

Rhynchota, VII. 878 

Riaz de Zacaton, IV. 278 

Ribes, IV, 289 

Ribesiacege, V. 149 

Ribs -in human body, I. 25; action of, 
IT, 149 

Riccia, VI. 170 

Rice, I, 287, 270, 885; IT. 121; 
V. 865; VII. 278 


Pur- 


ITT. 208 ; 


Rice- Chinese, V. 152 
Rice-paper, Chin 1. 200 
—— IT., I. 826; If. 98 
Richardia gthiopica, V, 806 
Richardson, Samuel, VITI. 851 
Richelieu, Cardinal, V. 188 
Ricinus, IV. 291 ; communis V. 292 
Ringworm, Goa powder used for, IV. 48 
Rio de Janeiro, IV. 156 
Hie de Ja Plata, IV, 158 

Ripon Cathedral, VIL. 388 
Rising of the labouring classes under 

Richard II., 

Rivaulx Abbey, vite: 388 
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Rivers, I. 824; II. 77, 79 

——, deltas, I. 17; Il. 79, 200; III. 35 

——, Sediment carried by, II. 298 

——-, terraces, II, 298 

Robert, Duke of Normandy, I. 140 

Rochester Castle, 1. 826 

—— Cathedral, VIT. 883 

Rocks, J. 826; II. 89, 77; IfI. 178; 
clastic, III. 178; crystalline, ITI. 
179; foliated, III. 179; fragmental, 
III. 179; vitreous, 111. 170 

Rock crystal, 111. 100 

—— galt, I. 78; III. 176, 289; VIII. 27 

— or sia cleavage, Lil. 07 

Rodentia, VIII. 816 

Roestone, ITI. 88, 289, 278, 276 

Roffla, IV. 278 

Roger, Earl of Hereford, I. 13S 

Rohun bark, IV. 46 

Roma, Temple of, VII. 19 

Roman Church and the State, VITI. 341 

———- numerals, I. 20 

pomapeniue Architecture, VI. 200; VII. 
1 


Romans in Britain, The, V. 826; VI. 73 

Rome, III, 251; VII. 15; architecture 
of, VI, 200; VII. 15, 81, 200; VIII 
78, 74, 266 

Roofs, VIII. 201 

Root ofa plant, The, III. 110 

Rope, Fibres for, IV. 270 

Rosa, V. 00 

Rosacer, IV, 254, 290; V. 85, 90 

Rosales, IV. 856; V. 88 

Rose, The, IV. 253; Guelder, V. 153 

Rose, V. 90 

Rosemary, V. 288 

Roses, Attar of, V. 90 

Roses, Wars of the, II. 86 

Rose-water, V. 90 

Rose-wood, V. 90; VIII. 282 

Rosse, Earl of, I. 115; I. 107; VIII, 16 

Rotatoria, VII. 111 

Rotifers, VII. 111 

Roumania, ITI. 252 

Rousseau, Jean Jacques, VIII. 189 

Rowe, Nicholas, VIII. 256 

Royalists, The, II. 889 

Royal Observatory, Greenwich, 1. 75, 114 

Rubee, V. 91 

Rubens, Peter Paul, III. 78 

Rubia, V. 158 

Rubiales IV, 856; V. 153 

Rubies, VIII. 27, 28 

Rubus, V. 91 

Ruby mines, IT. 121 

Rudolph of Hapsburg, V. 74 

Run, VI. 66 

Rumex, V, 291 

Runners of planta, IIT. 154 

Runnymede, I. 208 

Rusa, IV. 844 

Ruscus aculeatua, V. 864 

Rushes, Flowering, V. 864; wood, V. 864 

Rushlight candles, II. 278 

Russia, III. 185; V. 880; VIIL, 841 

Russian matting, V. 27 : 

Ruteacete, V. 27, 87 

Rutile, VIII. 20 

Rye, V. 865; rye-straw, IV. 214 


Saba, IT. 124 

Babicu, IV. 842 

Saccharoniyces, VI, 285 2386 

Saccharum officinarum, V. 365 

Sackville, Thomas, VII. 7, 195 

ee 155 

Sage, e 8 

Sagittaria, V. 864 

Sagittarius, Constellation of. I. 48 
, 1. 200; IIT. 208; V. 865 

St. Alban’s Abbey, VII. 881 

St. Croix, Island of, III. 185 

St. Helena, IJ. 144 

St. John, Island of, III. 185 


St. John’s-worts, ¥. 26 

8t. Miniato, Church of, VII. 202 

St, Paul’s Cathedral, VII. 882 ; VIII. 202 

St. Petersburg, III. 188 

St. Thomas, Island of, IIT. 185 

Sal volatile, V. 4 

Saladin, IV. 881 

Salamanos, University of, VIII, 1 

Salamanders, VIII. 186 

Salicacere, V. 202 

Salisbury Cathedral, VII, 882 

Saliva, I. 884 

Salivary glands, I. 197 

Salt, I. 285; II. 8, 121, 142; V. 2 

Saltness of the sea, 1. 263 

Saltpetre, V. 8; VIII. 80 

Salvage, VIII. 848 

Salvia, V. 288 

Salvinia, VI. 109 

Sainara, IV. 254, 255 

Sainaroid, IV. 255 

Samoa, IV, 156 

San Domingo, IV. 129 

San Salvador, IV. 120 

Sand, ITI. 180 

Sand-dunes, II. 295 

Sand-glass, I. 50 

Sandal-woods, V. 289 

Sandstone, IT. 208 ; III. 100, 238 

Sandwich Islands, IV, 156 

Sanguisorber, V. 91 

Sanscrit, Il. 250 

Santa Maria dei Fiori, VITI. 7 

Santalales, IV. 356; V. 289 

Santiago, IV. 155 

Sapindales, IV. 856; V. 27, 88 

Sapotacer, IV. 841; V. 225 

Sapphire, The, 111.175; VII. 108; VIII. 
28 


Saprophytes, IT. 271, 878 

Sapucayas, V. 149 

Saracenic Architecture, VI. 200, 141; 
VII. 146 

Saracens, The conquest of Egypt by the, 
IV. 210 


—— in Europe, etc., IV. 828 

~—— in Syria, Babylonia, etc., IV. 880 

big tari esculentus, IV, 108 

Sark, Island of, II. 1 

Sarracenia, IIT. 211 

Sarsaparillas, V. 864; Indian, IV. 101 

Satellites of pant Il. 55, 56, 57 

Satin-wood, V. 87 

Saturn, I. 114, 115, 256; 11. 55 

Saurure, VIII. 250 

Savicu, IV. 842 

Savoy, V. 25 

Sawtre, William, II. 97 

Saxifragacere, V. 88, 149 

Saxon literature, VI. 184 

Saxons, The, I. 85; VI. 78, 186 

Scalar quantities, V. 887, 888 

Scale, Drawing to, III. 216 

eonitony IIT. 97 

Schools, Public, I. 288 

Scilla, V. 864 

Scirocco, The, VIII. 286 

Scorpion, The, VII. 249 

Scotland, I. 205; IIT, 148 

Scott, Sir Walter, VIII. 354 

Screws, VI. 1538 

Scrophulariacems, V. 227 

Sea, The, I, 261; extent, I. 261; depth, 
: ae > saltness, 1.263; waves, etc,, 


= of, in geology, II. 844; III, 


——-, The encroachments of the, on the 
coasts of Yorkshire, Norfolk, and 
Suffolk, IT. 844 

——, Effect of distance from the, II. 166 

Sen Anemone, The, VI. 807 ; VIII. 208 

Sea-kale, V. 26 

Sea-lavender, V, 224 

Sea-level, [. 262 

Sea-mouse, The, VII. 110 
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Sea-water, 1V. 8; weight of, etc., IV, 144 

Sea-weed as a weather forecast, VIII. 880 

Searchlight, VII. 241 

Seas, The, and derivations of their 
names, I, 15 

——, Inland, I]. 80 

Seasons, Cause of, I. 64, 311 

Sebastopol, III. 188 

Secalecereale, IV. 214 

Secant, A, II. 159 

Sechium edule, III. 196 

pee A geographical, I. 75, 117; VII. 
02 


Secondary group of rocks, II], 278, 368; 
IV 8 group > 


Seeretory system, III. 110 

Sector of a circle, A, II. 159 

Securities, VIII. 848 

Sedges, V. 864, 865 

Sedimentary rocks, I. 826; III. 274; 
VII, 851 

Sedley, Sir Charles, VIII. 256 

Seebeck effect, VI. 816 

Seeds, IV. 290 

Beed-bearing organs of plants, III. 807, 
87 


Seismic agencies, ITI. 95 
Selaginella, VI. 109 
Selby Abbey, VII. 334 
Selenium, IV. 260; VI. 1 
Senegal, II. 871; IV. 56 
Senegainbia, IV, 56 
Sennas, The, V. 89 ¢ 
Sense, The Organs of : 
VII, 121, 172, 282, 801, 861 
VIII. 41, 109, 175, 23, 246 
Sepals of flowers, IV. 8) 
Sepia drawing, V. 278 
Serpentine rock, IIT, 178 
Serpentinite, IIL. 242 
Servia, III. 252 
Sesostris, Rameses the Great IV. 200 
Settentrione, The, VIII. 286 
Severn, The river and basin, I. 174 
Seville Cathedral, VIII. 10 
——, Town-hall of, VIIT. 146 
Sforza, The house of, V. 12 
Shadows, VIT, 177 
—— in drawing, II. 10 
Shafts, Strength of, VIII. 28 
Shakespeare, VII. 257; comedies, VII. 
821; historical plays, VI1. 822 ; trage- 
dies, VII. 824 
Shale, TIT. 288 
Shanghai, III. 321 
Shan ay eat , ITT. 196 
Shelley, Percy Bysshe, VITI. 355 
Shells used as money, VII. 147 
Sherry, VI. 66; VIII. 888 
Shingle, ITI. 179 
Ship ullding centres, I 286 
Shipping produce, VIII. 88 
Ship-railway, The, IV. 128 
Shirley, James, VIII. #9 
Shorthand : 
Alphabet, I. 44, 122 
Circles 8 and Z, I. 124 
Upward R—vowels —diphthongs, 1.175 
Double letters—circles 8 and Z—the 
aspirate—vowels and al a 
hooks L, N, F, V, and -TION— 
halving, I. 248 : : 
ST and STR—balving 8T and STE 
loo mmalogues, I. 817 
8-TION hook—double length princtple 
PL and PR series of consonants— 
Cec O eres eer kee ere nuinelogure, I, 


Logograms—grammalogues — hooks— 
general rules—consonant outlines— 
contractions — phraseography — re- 
Adprin grat \ II, 128 

eportin mmalogues, IT, 

Shrimp, The VI. 182 dia 

Shunte, Laws of, V. 148 

Siam, III, 887 


Siberia, IIT. 188 » 

Siderite, III. 178 

Sidney, Sir Shite V. 268; VII. 8, 185 

Siena Cathedral, VIII. 7 

Sierra Leone, 11, 144; IV. 56 

—e ——— peach, IV. 108 

Sight, Slort and long, VIT, 868 

Bilica, 11, 208; IV. 828 

Silicates, IIT. 177; VIII. 29 

Silicon, 1V. 828 

Siliqua, IV. 264, 255 

Silk, Imported, I, 287 

—, Raw and manufactured, I. 287 

——, Weaving, 1. 286 

Silkworm, HI, 12] 

Silurian systein, IV, 19 

Silver, IV. 274, 276, 882; V. 260; VII. 
851, 855 

--——, Antimonial, VII. 853 

—— blackened by yolk of an egg, IV, 257 

——, Extracting, from lead, V. 195 

Silver, German, V. 182 

Simaba cedron, IV. 108 

Simaruber, V. 27, 87 

Simon de Montfort, I 271 

Binipaon:s rule for calculating areas, 

11, 290 


Singing, 1. 205; II. 105; compass of 
voices, II]. 148 

Siphon, The action of the, V. 102 

Siphoner, VI. 287 

Siphonia, V. 202 

Siphonopypora, VI. 805 

Siren, The, VIL. 186 

Sireuia, VIII, 816 

Skeleton, Human, I. 85; mammalia, 
VIH, 314 

Skelton, John, VI. 328 

Sketching from Nature, VI. 15, 78, 143 

Skin of animals, The, VIIL. 241 

—, The human, IT, 150; VIII. 175 

Skull, rae I, 24, 84; II, 248 

Slag, V. 18 

Slate, ITI. 97: VIT, 851 ; for rooting, I. 285 

Slave Coast, IV. 57 

Slave hiring, VIT. 211 

Slavonic or Windic race, The, IT. 816, 818 

Sleeping partner, VIII. 848 

Slugs, VIII. 50, 119 

Sluys, The Battle of, IT. 84 

Smaltine, VII. 858 

Smee cell, The, V. 15 

Smell, The organ of, VIT. 808, 861; 
VII, 41 

Smilax, V. 804 

Smithfield, First martyr at, IT. 100 

Smithson, Robert, VIII. 200 

Smollett, Tobias, VIII. 852 

Snail, The, VI. 182; the eye of, VII. 174; 
the tongue of, VIII, 118 

Snakes, J. 78; VIII. 187, 188; poison 
glands, etc. of, VITI. 187 

Snapdragon, IV, 256; V 227 

Snow, I. 218 

Snow-berry, V. 158 

Snowdrop V. 861 

Snow-fielda, IT. 168 

Snow-line, I. 218 

Soap-hubbles, IV. 821 

Socialism, VITI. 17 

Society Islands, IV. 156 

Socotra aloes, III. 857 

Socratea, VIII, 826 

Soda, Manufacture of, ITT. 224; V. 2 

Sodium, IV. 882; V. 2 

Soils, — 825; of England and Wales, 

4 


1.1 

Solanacem, IV. 256 ; V. 226 

Solano, The, VIII. 286 

Solanum, V. 227; commersoni, IIT. 195; 
jamesli, ITI. 195; maglia, ITI, 195; 
tuberosum, TIT. 196 

Solids, Propagation of sounds by, VII. 86 

Bolomon Islanda, IV. 156 

Solomon's seal, ¥. 864 ; 

Solstitial points, I. 258 
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Somaliland, IV, 57 
Sonometer, The, VI. 850 
Somerset House, VIII. 266 
Sorrel wood, V. 28 
Sorrels, The, V. 291 
Soudan, The, IV. 57 
Sound, Velocity of, VII. 288 
—— waves, VI. 854; VII. 96, (See 
Acoustics.) 
Sounds conveyed by air, VI. 205 
—— —— by liquids and solids, VI. 296 
——, Difference in, IV, 903 
—, Flame for showing the vibrations 
of, VI. 356 
—, Production of, VI. 204, 850 
——, Vocal, II. 200 
——, Various number of vibrations to 
roduce, VII. 96 
South, Robert, VIII. 805 
Southerne, Thomas, VIII, 256 
Southey, Robert, 885, 356 
Southsea Common, I, 84 
Southwell Cathedral, VII. 338 
Sovereign, VIII. 126, 127, 811 
Sovereign, The duties of a, VIIJ. 188, 
190, 192, 245 
pov reie Sterling weight of, VIII. 86 
Spadiciflore, LV. 856; V. 864, 365 
Spadix, A, If, 871 
Spain and Portugal, ITI. 246 
— and the Netherlands, V. 264 
—, Gothic Cathedrals of, VIII. 10 
——, The Saracens in, IV. 828 
Spaniards, The, in America, V. 201 
Spaniolite, VII, 855 
Spanish : 
V1. 807, 860 
VII. 41, 105, 169, 242, 808, 870 
VIII. 50, 118, 178, 284, 298, 342 
Spanish Armada, The, II. 152 
Spanish Power, II. 151 
Sparganinum, V. 866 
Speaking, 1V, 298 ; analysis of the voice 
in, V. 288, 849 
Specific gravity, TI, 99; V. 57, 822; of 
Ne ids, IV, 820; V.59, of inmerals, 
VIL. 164; of solids, V. 58 
Spectroscope, The, VII. 206, 869 
Spectrum, A, VII. 297 
Speech, Organs of, II. 209 
Speed, John, VII. 186 
Spencer, Herbert, VIIT. 242 
Spenser, Edmund, 1V. 75; VII 8, 69 
Spergularia, IV, 291 
Sphagnum, III. 87; VE. 168 
Sphene, VITT. 80 
Sphinx, The, I, 324 
Spice Islands, IV. 156 
Spices, I. 270 
Spiders, VII 191, 246 
Spike inflorescences, IIT. 877 
Spinach, V. 291 
Spinal cord, The, I. 18% 
Spindle-tree, The, V. 88 
Spine, The human, I, 24 
Spinel, VIII. 27 
Spines, INI. 155 
Spirals, To construct, ITT. 161 
Spires Cathedral, VII. 208 
Spirit, proof, VI. 66 
i japonica, V. 90, 149; ulmaria, 
90 


guises ayy © 

pirogyra, VI. 

Spleen, The, IT. 84 

Spogel, IV. 108 

Sponges, VI. 251; VIII, 228 

Spongida, IIT. 866; VI. 249 

-Spores, 11. 880 

Sporophylls, LIT. 807 

Springs, IT. 77; VIII. 218 

Spruce, VIII. 92 

Spruces, The, VI. 51, 52 

Spurrey, Seeds of, IV, 201 

Sue, 1,155; To find the magnitude of, 
. 168 
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Square root, V. 235 
Stachys tuberifera, III. 106; aftinis, 


Ill. 
Stalactites and stalagmites, I]. 77, 2075 
III. 289 


Stamen of flowers, III. 807; IV. 115 
Stamp Act, extension to American 
colonies and withdrawal, JV, 10 

Standard cells, V. 85 

Stannic chloride, V. 194 

Stapelia, V. 226 

Bier preubers The, IJ, 214, 279, 280; 


Star-finder, The, II. 109 

Star-fish, VIII. 55 

Star polygon, To construct, IT. 98 

Starch in pacts, II, 878; IV. 202 

Starches, VI. 180 

Stars, Describin 

——, Fixed, II. 1 

——, Motions of, I. 188 

——, Shooting, II. 89, 104 

State, The, VIII. 124, 188; functions of, 

VIII. 248 

—— and the Church, The, VIII, 840 

Statice, The, V. 224 

Statics, 1V, 141; V. 887 

Stauffacher of Schweitz, V. 74 

Stavrolite, VIII. 29 

Steam, 1V. 8 

Steatite, 111. 178 

Steel, I11. 224; V. 129, 180 

——, Stresses of, VII. 845 

Steele, Sir Richard, VIII. 806 , 

Stellaria media, V, 26 

Stem of plants, III. 152 

Stephanite, VII. 855 

Steppes, I. 15 

Sterculincesa, V. 26, 27 

Sterne, Laurence, VIII, 851 

Stibnite, 111.176; VII. 855 

Stigand, Archbishopof Canterbury, I. 187 

ae of a flower, The, IV, 186 

Still, John, VII. 195 

Stipa tenacissima, TV, 212 

Stirabout, lrish, 1, 269 

Stock Exchange, I]. 280; VIII. 849 

Stock-bioker and stock-jobbber, VIII. 849 

Stucks, shares, etc. III. 72, 288; VIII. 
84) 


Stocks, Exposure in the, I, 880 

Stockholn, IH, 124 

Stokesay Castle, VIL. 884 

Stomach, The, I. 108, 885; experiments 
on, I. 885 

Stonecrop, V. 140 

Stonehenge, I. 85 

Stoneworts, VI. 167, 170 

Storm wainings and signals, VIII. 2538 

Stor n-giass, VIIT, 160 

Stow, John, VIT. 186 

Strafford, Earl of, II. 215, 279, 280 

Strain, Laws, ete., of, VII. 842; VIII. 
91, 88 

Straits Settlements, IT. 124 

Straw dear I. 286 

Strawberry, The, IV. 254; V. 91 

Strength moduli of sections, VIIT. 90 

Strepsiptera, VII. 875 

Stresses, VII. 842; VIII. 21, 88 

Strobilus, A, II. 878 

Strongbow, IV. 72 

Strontium, V. 4, 65 

Strophanthus, IV. 108 

Strychnia, V, 226; VI. 184 

Strychnos, V. 226; toxifera, IV., 104 

Stuart, Lady Arabella, II, 158 

Stuart, Prince eee Edward, and the 
Rebellion of, IIT, 264 

Stylar canal, 1V. 186 

Style of flower, IV, 119, 185 

Subpoena, VIII. 849 

Suckling, Sir John, VINI. 185 

Sucre, TV. 155 

Suez Canal, IIT, $18; effects upon com-' 
merce, VIII, 87, 86 


peeltion of, I. 254 


ty 
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sa Oe Meaning of English, III. 361; 
av 


Sugar, 1, 287, 270; IL. 4, 121, 879; IIL. 
204; 1V. 848; VI. 120; VIIL. 224 

—— refining, 1V. 181 

Sugar-cane, V. 865 

Sulphates, VII. 159; VIIT. 80 

Sulphur, U1. 100; IV, 257; VI. 1; VIL. 
B42 


59 
—— dioxide (sulphurous anhydride), IV. 
25 
——— trioxide (sulphuric anhydride), IV. 
258 


Sulphuretted hydrogen, IV. 257 

Sulphurie acid, IV, 258, 259 

Summation of Vector Quantities, The, 
838 


Sumach, VIII. 102 

Sumatra, I. 823; 1V. 156 

Sunbul, LV. 100 

Sun, I, 192, 256; astronomical symbol, 
I. 800; comets near the, If. 59; 
distance from the earth, I. 257, 810 ; 
‘ drawing water,” VIII. 288; eclipse, 
T. 808, 812; II. 105; Heat of tho, 
VIII. 80; Revolution of planets, 
ete., round, I, 50; size, I. 808 ; sun 
spot, I. 808; tides, action upon, I. 
266 

Sunda Islands, The, II. 62 

Sundews, Ll. 2, 11 

Sunflower, The, III. 211; V. 155 

Sunshine recorder, VIII. 161 

Supply and demand, VII, 87 

Surface measurements, If. 168 

Surrey, Earl of, VI. 330 

Swallowing, The act of, I. 334 

Sweat tubes and glands, IT. 150 

Sweden and Norway, III. 122 

Swedish help for the German Protest- 
ants, V. 188 

—— wars under Charles XITI., V. 882 

Swietenia mehogani, V. 87; senegal- 
ensis, V. 87 

Swift (Dean), Jonathan, VIIT. 816 

Swiss independence, History of, V. 72 

Switzerland, ILI, 121; VIII. 308; feudal 
lords in, V. 73; Supremacy over 
vermeny: V. 78 

Sycamores, 1V. 255; V. 88 

Syenite, Il. 241 

Syllogisms (Logic), VIIT. 159, 217, 276 

Sylvester, Joshua, VII. 10 

Sylvine, VIU. 27 

Symphoricarpus racemosus, V. 153 

Symphytum = asperrimum, IV. 841; 
peregrinum, IV. 841; V. 226; offi- 
cinale, IV. 341 

veal ia IV. 856; V. 862 

Synergide, The, IV. 187 

Syriac, The, II. 820 

Syro-Arabian race, The, IT. 320 


‘Tabebuia pene IV. 343 
Tacitus, V. 825 
Tadpoles, VIII. 186 
Teenia, VI. 867; VII. 55 
Tale, III. 178 
Tallow, I. 287 
Tamarind, The, V. 8@ 
Tanekaha, IV. 212 
Tangent, To draw a, II. 159 
Tangier, IV. 56 
Tannic acid, VI. 188 
Tannin, II. 870 
Tanning materials, IV. 211 
Tapeworma, VI. 867; VII. 55; areca for 
expulsion of, IV. 47 
Tapioca, I. 269, 895; I1I. 208; V. 202 
Tardigrada, VII. 250 
Tare, VIII. 849 
Tarnish, VII. 168 
Tartar emetic, V, 258 
cacid, II, 879; VI. 68 
Tasmania, 1,828; II, 816 


Taste, Organs of, VIII. 42, 100 

Tax levied only by consent of Parlia- 
ment, II, 279 

-———, The poll, I. 827 

Taxation, VILL. 206 

Tax-gathering, I. 327 

Taxinegs, V1. 52 

Taxodium distichum, IIT, 37 

Lh aa Jeremy, VILLI. 69 

Tchou-ma, IV. 271 

Tea, 1 237, 271; IT. 121; V. 26; VITI. 
167; Indian, II. 122; Paraguay, ILI. 
295; IV. 156; tea plants, V. 26 

Teak, V. 288; VITI. 92, 226 

Teeth, I. 196; VILE. 312 

Tegmen of flowers, The, IV. 188 

Telegraph message, current required, 

V. 203 


—— wire, Resistance of, IV, 275 

Telephone, The, VI. 207 

Telescopes, I. 115, 254; astronomical, 
Il. 107; VIII. 15; Earl Rosse’s, 1. 
315; Il. 107; VIIT. 16; equatorial, 
1l. 108; Galilean, VIII. 16: reflect- 
ing, II. 107; VIEL. 16; refracting, 
Il. 107 

Telfairia occidentalis, IV. 150 

Tellurium, IV. 260 

Temperature, I. 144; VIIL. 79, 160 

——, Absolute, V. 43 

——, Effects of changes of, II. 294 

— otf human body, how maintained, 
VIII. 82 

——., isotherms, I. 144; VIII. 162 

Temples, Egyptian, V1. 274; Etrusean, 

IL. 16; Greek, VI. 874; Roman 

style, VII. 18 ; 

Tee of Jupiter Serapis, III. 96 

Tendrils of plants, II. 155 

Tercine, The, IV. 186 

Terebinthacese, The, V. 8§ 

Terence, VII. 359 

a ety belerica, IV. 212; chebula, 

») . 


Termites, VII, 875 

Terms used in Commerce: A to CHE, 
VIII. 280; CIR to PRI, VIII. 266 ; 
PRI to WIN, VIII. 347 

Terpenes, The, VI. 138 

Terra japonica, IV. 46 

Terrigene deposits, III. 85 

pat group of rocks, IIL 38, 368 ; 
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Testu, IV. 201 

Tetrabranchiata, VIII. 119 

Tetrads, IV. 824 

Teutonic race, The, IT. 316 

Thalamiflorg, The, IV. 856; V. 23 

Thalamus, IV. 88 

Thalassic deposits, 111. 35 

Thallophyta, 1V. 855; VI. 232 

Thames basin, I. 174 

——, Sediment carried by the, IT. 298 

Theatres in Elizabeth's time. VIT. 196 

—~ of Marcellus, Rome, VII. 20 

Thebes, King of Egypt, IV. 209 

Theobroma, V. 27; cacao, V. 27 

Thermo-electricity, VI. 818, 886; VII. 45 

Thermogram, VIII. 161 

Thermometers, I. 144; VIII. 79, 160; 
the effect of altitude upon, II. 166 

Thermoscope, VIII. 160 

Theseus, Temple of, VI. 877 

Thiosulphuric acid, IV. 259 

Thomson, James, VIII. 858 

Thomson effect, The, VI. 316 

Thoracic duct, I. 887 

Thoracostraca, VI. 182 

Thorn-apple, V. 227 

Thorpe, John, VIII. 200, 201 

Thread-worma, VII, 56 

Thyme, V. 288 

Thymelracer, V. 291 

Thynne, Sir John, VITI. 200 

Thyroid body, The, ITI. 84 

Thysanura, VII. 875 
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Tibet hay, IV. 341 vn 

Tidal wave, 1. 172, 266; II. 6; IV. 148 

Tides and cause of, I. 265 

Tilia, V. 27 

Tiliacee, The, IV. 272; V. 26 

Tillotson, Archbishop, VIIT. 805 

Timbers and hard woods, IV. 842 

Timber, American, If. 239; VIII. 36 

-—, Imports of, etc., I. 287; VII. 357 ; 
VIL. 225, 282 

Time, Differences of, I. 126 

——, Measures of, IL 112 

Timor, TV. 156 

Tin, 1. 285; If. 121; ILI. 278; V. 194; 
VIT. 852 


Tinstone, III. 175; VITL. 28 

Tintern Abbey, VIT. 833 

Tinting, Flat, V. 168, 215 

Tissues of plant, HII. 54 

Titanates, VIII. 30 

Titanic iron, IIT. 175 

Titanium, V. 194 

Toad, The, VIII. 187 

Toad flax, IV. 256, 291; V. 289 

Tobacco, I. 287; Tl. 121; V. 227; VIIL. 
221 

——, Indian, IV. 46 

Toepler pump, V. 107 

Togoland, ILI. 64; 1V. 57 

Tokay, VIII. 834 

Tokio, III. 838 

Tolu, LV. 210 

Toluifera balsamum, IV. 210 5¢ pereire, 
IV. 210 

Tomato, TIT, 194, 195; V. 227 

Tombs, Egyptian, VI. 19s, 199, 274; 
Roman, VII. 16 

Tonga Islands, IV. 156 

Tonga medicine, The, IV. 103 

Tongatabu, IV. 157 

Tongue, Human, and of animals, etc., I. 
196; VIIT. 42,109, 178 

—— in speaking, The, IV. 29, 387, 338 

Tonka bean, The, V. 90 

Tools, etc., found in deposits, IV. 149 

Toothache, The, I. 197 

Topaz, VII. 29 

Torricelli, I. 142 

Torsion, Laws of, VIIT. 25 

Tortoises, VIII. 187, 188 

Torus, IV. 88 

Touch, The sense of, VIII. 175, 289, 296 

Tourmalines, ITI. 177 

Tournay, Cathedral of, VIII. 10 

Tourneur, Cyril, VITI, 68 

Tours, Battle of, IV. 328 

Towel gourd, IV. 845 

Tower of London, I. 829 

Trachea, The, II. 200 

Trachylite, III. 241 

Trachylobinm hornemannianum, IV. 210 

Trachyte, IIT. 241 

Tracing a drawing, IIT. 184, 185 

Trade, Stagnation of, VIII. 40 

—— unions, VIII. 17 

Trade winds, I. 146; VII. 251 

Trading, International, VITI. 149 

Tramontana, The, VIIT. 286 

Transit instrument, IT. 107 

Transkei, The, II. 148 

Transvaal, The, IT. 148 

Travertine, III. 289 

Treasury of Atreus, VI. 874 

Treaty of Bretigny, IT. 34 

Trees, The largest, V. 149 

——, Drawing. II. 188, 189, 261 

Trematoda, VII. 55 

Tret, VIIT. 849 

Tréves, Church of St. Mary at, VIII. 8 

Triads, IV. 824 

Priangiee, I. 108, 151, 241, 808, $41; IT. 


Trias, III. 278, 866 
Triassic System, IV. 88 
Trichoptera, VII. 874 
Tridymite, III. 175 


Trifolium, V. 89 @ 

Trigonometry. (See Plane Trigonometry.) 

Trilobites, VII. 191 

Trimera, VII. 374 

Trinidad, I. 242 

Trinity House, VIII. 349 

Tripoli, TIT. 87; IV. 56 

Tripsacuin dactyloides, IV. 341 

Tropreolem, The, V. 27, 8 

Tropeolum, IV. 255 

Tropics, The, I. 04, 24 

Trouveres, The, V1. 187 

Tuberacer, VI. 235 

Tubers, III. 155 

Tubulitiore, V. 154 

Tuff (rocks), I1, 48 

Tulipa, V. 364 

Tungstates, VIII. 80 

Tunicata, VI. 249; VIIT. 120 

Tuning fork, The, VI. 208, 352 

Tunis, LV. 56 

Turanians, The, II. 849 

Turgite, VILL, 28 

Turkey, I. 385 

—— and Russia, V. 331 

Turkish Empire, The, ITT. 817 

ous becoming powerful, The, IV. 
80 

Turmeric, V, 862 

Turnera diffusa, 1V. 104 

Turnip, The, V. 26; VII. 273 

Turpentine, VI. 133 

—— pines IV. 271 

Turquoise, VIII. 30 

Turtle, The, VIII. 188 

Tuscan order of architecture, VII. 18 

Tussock grass, IV. 341 

Twilight, I. 191 

Tyler, Wat, I. 897 

Tynemouth Abbey, VII. 330 

Typhacee, V. 366 


» 


Udall, Nicholas, VII. 195 

Udika fat, 1V. 150 

Uganda, IV. 57 

Ullucus tuberosus, III. 195 

Ulmer, V. 293 

Ulster, I. 879 

Umbellales, IV. 356; V. 88, 151 

Umbelliferese, IV. 288; V. 151, 152 

Umbrella and paraso) handles, 1V. 343 

Ungulata, VI. 182; VIII. 316 

Uniola virgata, IV. 214 

United States, IV. GO, 125; VIII. 128; 
origin of the, IV. 8 

Universities, I. 288; English, 1. 238; 
Irish, 1. 379; Scotch, 1. 208 

Unyore, IV. 57 

Uranus, I. 114, 115, 256; II. 53 

Urceola elastica, III. 129; esculenta, 
IT. 120 


Urea, VI. 8 

Urecine, VI. 284 

Uric acid, VI. 68 

Urine, ITI. 146 

Urodela, VIIT. 186 

Urostigma Vogelli, IIT. 120 
Urticaces, V. 2938 

Urticales, IV. 850; V. 202 
Urtica nivea, IV. 270 

Uruguay, IV. 156; river, IV, 158 
Usances, Various, VIII. 349 
Utopia, VI. 829 

Utrecht, Confederacy of, V. 268 
Utricularia, IIT. 211; V. 228 
Uvula, IV, 204 


Vacciniaces, V. 224 

Valency, IV. 824 

Valerianacee, V. 154 

Vallisneria, II. 274; spiralis, V. 362 
Valonia, IV. 212; V. 200; VIII. 101 . 
Value, VII. 86 : ; 

Valve, Steam safety, VI. 279 
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Vanbrugh, Sir John, VIII, 257, 266 

Vanilla, V. 861 

Varnishes, IV. 210 

Vaseline, VI. 4; VIII. 167 

Vaughan, Chief Justice, IIf. 17 

Vaults, VII. 202, 266 

Vector entice, V. 887, 338 

Vegetable charcoal, IV. 131 

food, I. 260, 385 

—— ivory, IV. 844; V. 865; VIII. 165 

—— kingdom, table of sub-kingdoms, 
classes, etc., IV. 855, 356 ; symbols, 
IV. 857 

—— kingdom, Chief divisions of, with 
reference to fossils, III. 366 

Vegetables and animals, Comparison of, 
VI. 182, 808 

Vegetation of the earth, II. 165 

Veins, IT. 18, 81 

Velocity, V, 389; VII. 212, 279; of light, 
VII. 1793 of sound, VII. 387, 38; 
proportion of friction to, 1V. 143; 
unit of, VI. 122 

Venezuela, IV. 154 

Venice, III. 251; specimens of architec- 
ture, VIII. 7, 8; St. Mark’s, VII, 83 

——— in power, V. 12 

—— wars with Genoa, V. 12 

Ventilation, Reason for, IV. 133 

Venus (planet), 1. 5], 52, 114, 189, 256, 
257, 809, B10 

Venus’s fly trap, The, III, 211; V. 149 

—— girdle, The, VI. 366 

——, Temple of, VII, 19 

Verbaseum, V. 227 

Verbenacer, V. 288 

Vergil, V. 261 

Vermes, ITT, 866; VI. 186, 249, 366, 367 ; 
VIL. 55, 110; free, Vi. 249 

Vermilion, VII. 854 

Veronica, V. 227 

Verrier, astronomer, II. 57 

Versailles, The great palace, VIII. 144 

Vertebrata, I. 24; III. 367; VI. 182, 186, 
249; VIII. 120, 122, 184 

Vesuvius, Mount, UI. 43; IIL. 250 

Vetches, V. 89 

Vibrations causing sounds, Laws, ete. 
of, V1, 330 

Vibroscope, VII. 97 

Viburnum tinus, V. 154 

Vicia, V. 89 

Victoria regia, V. 24 

Vienna, IIT. 120; besieged by the Turks, 

1 


IV. 33 

Villeins, I. $28 { 382 

Vine, The grape, IV. 256; V. 88; VIII. 

— cultivation in Australia, IIL 204 

Vinegar, White, IV. 181 

Viola tricolor, tv. 291, 352 

Violets, 1V. 852: V. 26 

Virgin Islands, II. 241 

Virginia discovered, IT, 151 

Virginian creeper, V. 88 

Viscosity, and measurement of, IV. 142 

Vitacer, V. 88 

Vitis, IV. 256; vinifera, V. 88 

Voice, The, I. 95; VI. 356; analysis of, 
V. 283, 849; compass of, IIL. 148; 
organs of, II. 209; training, I. 204 

Volandero, IV. 214 

Volcanic action, II. 76; III. 95, 96; IV. 
19, 21 

—— islands, IV. 156 

—— regions, II. 76; sulphur in, IV. 257 

—— rocks, IIT. 240 

Volcanoes, II, 42, 76; III. 276, 277; IV. 
152 

Volga, River, ITT. 186 

Volt, An electric, IV, 205; VI. 128 

Voltaic cell, IV. 381, 382, 833 

Volvociner, VI. 237 





—~ Wad, VIM. 98 .. .- 


Wagaten spicata, TV. 212 
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Wages, I. 329, VII. 277, 833; in time of 
Edward L,I. 820; Edward LL, L 

Walcher, Bishop, I. 138 

Wales, I. 170, 285, 240 

Walking-sticks, IV. 843 

Wall of China, The great, IIT. 320 

Wallace, William, TI. 147 

Wallensiy Count (Duke of Friedtand), 


Waller, Edmund, VIII. 186, 137 
Walnut wood, VIIT. 282 
Walnuts, The, IV. 291; V. 290 
Walrus, The, III. 95; VILL. 164 
Waltheof, Earl, I. 188 
Walton, {zaak, VIII. 258 
Walworth, Sir William, I. 328 
Wanstead House, VIII. 266 
War with France, I. 272; II 34 
—— of the Roses, II. 86 
Warenne, Earl, III. 146 
Warner, William VIL. 8 
Wash, Basin of the, 1. 174 
Washington City, LV. 126 
Washington, George, IV. 12 
Wat Tyler, I. 327 
Water, I. 208; IIT. 224; IV. 1, 65, 817; 
action upon lead pipes, etc., 1V. 65; 
carrying power of rivers, etc., II. 79, 
298 ; chemical action of, upon rocks, 
etc., IT. 206; clock, [. 50; of crystal- 
lisation, V. 2; delivery of, froma 
pipe, V. 176 ; density at differens 
temperatures, V. 58; VIII. 140; ex- 
pension when freezing, II. 294, 842; 
If. 140; force pump, IV. 248; 
hardness of, IV. 1, 5; heat—-absorbs 
more than land, I. 160 ; heat, latent, 
IV. 1; VITI, 141; kinetic energy 
of, IV. $17; light passing through, 
effect on, VIF. 206, 300, 865; neces. 
sary for life, I. 260; organic matte. 
in, IV. 65; potential energy of, IV. 
317; pressure at: different depths, 
IV. 319, 868; quantitv discharged 
through oritice, etc., V. 124; run- 
ning, force of, Ii. 78; specific 
gravity, IV.1; sound in, velocity of, 
lI. 88; test for purity of, LV. 66; 
underground, effect of, If. 77; 
velocity of, II. 208; weight of, II. 
$0; IV. 1, 144, 225, 820; V. 57; 
weight of bodies in, IV. 369; and see 
also Hydraulics. 
Water vapour given off by plants, HY, 211 
Water-colour drawings, V. 106, 215, 272, 
345 
Watercress, V. 26 
Waterfalls, II. 78 ; to find power of, VI. 
345 
Waterford, I. $78, 380; Attack upon, 
IV, 74 


Water-melon, V. 151 

Water-plantain, V. 864 

Watershed of rivers, [. 17 

Wattle bark, IV. 212 

Wavellite, VIII. 80 

Waves, I. 208: force of, per foot, TI. 344 

Wax palm, IV. 49 

Waxes, Le eet IV. 140 

Wealth, . 86 

Weapons, Flint, etc., found in deposits, 
fv. 149 


Weather, The, VIIT. 92, 252, 286, 288 ; 
charts, I, 148; indicators, VITI. 330 ; 
notation, VIII. 381° 

Webster, John, VIII. 67 

Weigelia, V. 158 

Weighing machines. VI. 280 

Weight of air and gases, Data and rules 
to find the, V. 43 

—— of bodies {n air and water, IV. 860 

Weights and measures, IT. 114, 108-171 

——, Metric system, Til, $28, 34() 

Wells Cathedral, VII. 382 

Welwitschia mirabilis, VI. 50 
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West Indies, The, II. 241; IV. 129 
Westminster Abbey, VII. 882; VIII. 


201, 264 
Westminster Hall, II. 281 
Weatphalia, The peace of, V. 189 
Wexford, I. 879; taken by Dermot, IV. 


78 
Whale, VIIT. 816; Organ of pearing of, 
VII. 287 ; : Greenland, VIII. 165 
Whalebone, VIII. 165 
Wheat, II. 165; V. mage even in 
the United State eg has 
Wheatstone Bridge, e, v. 814; VI. 
* 56 


Wheel- oat, queers cee VII. 111 
Whirlpool, I 
Whisky, VI. 
Whilby "Abbe ey VIT, 888 , 
White lead, V, 195 
Whitehall, a ey house, 
201 


Whortleberries, V 

Wiclif, John, I. OT: ey. 186; VI. 208 

Wilkes, John, III. 820 

William the Conqueror, I. 89, 100, 186, 
201; VIT. 204, 205 

— III. of Orange, ITT. 265; IV. 75 

—— Rufus, I. 189 

—— the silent, V. 2067 

Willow herbs, iV. 291 

Willows, V. 292 


VIL, 


Willnghbela ca ei, ITI. 129; treach- 
eri, ulis, ITT. 130; mar- 


Hise ‘tt, 180 

Wind-pipe, The, EI. 147, 200 

Winds, ITT. 251, 286; directions of, I. 
145; effect of. II. 166, 295; forces of,” 
VILL. 258, 286 


Windward Islands, The, IT. 242 
Wine, I. 287; imported, VITI. 881; 
growing districts of France, IT. 870; 
making, VIII. 382 
Winkelried of paver weld, V. 75 
Witegaaze, Wh te F ‘ 
re- a flame oes not pass 
A ca iny 198 
Wither George, VITI. 125 
Witherite, 
Wolftia pl Oy, 866 
Wolfram, VIII. 80 
Wollaston medal The, VII. 351 
Wollaton Hall, VIIT. 200 
Wood engraving, Boxwood for, IV. 
843 


Wood uNee Te 214 

Woodlice, VII. 191 

Woodruff, Vv. 158 

Mech 237 ; If. 8, 148 ; VII. 274; VII, 


Woollen manufacture, I. 286 

Worcester Cathedral, VII. 838 

Wordsworth, William, VIII. 355, 856 

Work verge daa by given quantity of 
. 200 


——, Law of, VI. 89 

—, Method of eeeuIeting: VI. 89 

—_, Unit of, VI. 122 

Worms, III. 366 : VI. 186, 249, 866, 807, 
VIL. 55, 110, 1 

Worms Cathedral, VIT. 203 

Wormwoods, The, V. 155 

Wourali, IV. 104 

Wren, Sir Christopher, VIII. 202, 264 

Wyatt, Sir Thomas, VI. 380 

Wycherley, ee VIII. 257 

Wyntoun, VI. 827 


Xerxes, IV. 188 ‘ 


Yangona, IV. 102 

Yard measure, The standard, IT. 118 

aes’ Solar or Ad aa I, 810 ; Julian, 

f. 811; sidereal, I. 810 

Yerba de Maté, ITI. 295 

—— rela, IV. 101 

Yellow Sea, The, I. 826 

Yellow-wort, V. 296 

Yew tree, IV, 201; VI. 51, 53 

York Cathedral, VI. 832, '384 

Young, Edward, VIII. 322 

Ypres, VIII. 10° 

Yueea, V. 364; brevifolia, IV. 218; 
draconis, IV. 218 


Zanzibar, IV, 57 

Zeolites, III. 177; VIT. 159 

Zero-point, I. 144; VIII. 79, 160; Abso- 
lute, V. 42 

Zine, IV. 882; V. 67; VII. 354 

Zing) beracese, V 862 

Zireon, VIII, 28 

Zoantharia, VI. 865 

Zodiac, I. 192; constellations of the, I. 
48, 253 

Zoetrope, A, VIT. 121 


Zones, I. 65, 75 
Zoological anthropology, IT. 179, 248 
regions, IT. 167 ‘ 





Zoroaster, IV. 134 

Zostera, V. 866 

Zulu Re on ia The, IV. 58 
Zululan 

Zygomycetes, VI. 284, 285 
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THE DAILY TELEGRAPH says -— 


“CASSELL’S STOREHOUSE OF INFORMATION is virtually a new encyclopedia with a very 
wide and comprehensive range of subjects, but treated in such a concise manner that the work 
will be of less unwieldy proportions than those which are usually found to belong to reference 
books of a similar description. While brevity has been studied in most of the articles, clearness 
of expression is nowhere sacrificed, nor are technical matters allowed to become obscure for the 
want of sufficient space. Room, too, has been found for capital illustrations, and for coloured 
plates and maps to accompany certain of the contributions, which for their general interest or 
novelty have demanded the most careful handling by experts.” 


THE DAILY CHRONICLE says :— 


“THE STOREHOUSE OF GENERAL INFORMATION, judging by the first volume, possesses 
most of the advantages of an encyclopedia, without certain of its drawbacks. Its arrangement is 
alphabetical, the same as that of the latter, and its contents cover the same ground. But its 
solames are not of such an unwieldy size, and its articles, almost as numerous, are, for the most 
part, briefer, more concise, and handier for reference. For the rest, this first volume is chock- 
full of information on well-nigh every possible subject; its principal articles are written by 
specialists thoroughly acquainted with the matters on which they discourse.” 


THE ECHO says :— 


“ CASSELL’S STOREHOUSE OF GENERAL INFORMATION is a most promising undertaking. 
It is admirably illustrated. Take the article on bridges as an example. There we find a page 
devoted to delicately-finished drawings of some of the most famous bridges in the world, including 
Waterloo Bridge, and that wonder of modern engineering, the Forth Bridge. We again open the 
book at random, and come upon the article ‘ Bacteria,’ which is illustrated by a page of illustrations, 
showing the bacilli of typhoid, cholera, leprosy, pneumonia, and others of the most destructive 
diseases. As an example of its excellent maps, we may point to ‘Steam Communications in the 
Atlantic Ocean,’ We are very glad to draw attention to a work so ably and conscientiously treated, 


and trust it may meet with all the success it deserves.” 
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THE OBSERVER Says —= c 


“CASSELL’S STOREHOUSE OF GENERAL INFORMATION, if completed in the manner in 
which it has been begun, ought to be a work of great interest and rete The volume now 
before us shows that the compilation is framed on well-planned lines, and that it is carried out 
with accuracy and care. The illustrations and maps, which are all of excellent quality, will 
no doubt recommend the work to a larger class of readers than it would otherwise reach. In 
its present form it would be well adapted as a work of reference for the use of a mechanics’ 
institute, and of a village library or reading room.” 


THE RECORD says -— 


“Of the making of dictionaries there seems‘no end, but CASSELL’S STOREHOUSE OF GENERAL 
INFORMATION (Cassell & Co.) promises to be a book we should be sorry to miss. From the con- 
tents of the first volume, which has reached us this week, it is destined to be one of the most 
complete and attractive of popular encyclopedias. It will apparently fill a place midway between 
the encyclopedias which are too large and therefore too expensive for many book-buyers, and 
the encyclopedias which are too small to answer the questions which would send most people to 
them. e have consulted this opening volume upon a variety of subjects, and in every instance 
with satisfactory results. The illustrations are excellent and the maps valuable.” 


LLoyp’s NEWS says :— 


“ CASSELL’S STOREHOUSE OF GENERAL INFORMATION covers a very wide range. Tersely- 
written articles, chiefly by specialists, deal with history, geography, mathematics, apriculture, 
natural history, law, medicine, and various other subjects, and the volume is embellished with 
half-a-dozen plates, and copious illustrations. A reference book of this comprehensive kind is 
invaluable in every house. It sets doubts at rest once for all, and decides many an argument in a 
manner there is no gainsaying.” 


THE SCOTSMAN says :— 


“A comprehensive encyclopzdia of universal knowledge, the articles in which are marked by 
a condensation and explicitness which permit of their compression into a work that will be of 
comparatively moderate dimensions, while amply sufficient for most purposes of a book of reference. 
The volume is-portable, well bound, and beautifully printed.” 


THE WESTERN DAILY MERCURY Says '— 


“ As each of the authors named has made his mark in the literary world, it would, indeed, be 
surprising if the STOREHOUSE could be other than it is—a reliable book, which should have an 
enormous sale.” 


ee 


THE GLASGOW HERALD says :-— 


“ This is one of those remarkable encyclopedias of which Cassell’s house has made a specialty. 
It promises to be a veritable storehouse of knowledge, for it covers the ground of a dictionary of 
biography, a gazetteer, a dictionary of scientific names, and a popular encyclopedia. Thus, one 
may discover by consulting this first specimen volume what Ailsa Craig is, and also procure all the 
knowledge necessary for the ordinary man about bankruptcy from a succinct account of the 
provisions of the Acts in five columns. The geographical articles range from Asia to Ashton-under- 
Lyne, and the Ameeba is not too insignificant for notice in the animal kingdom. The articles and 
paragraphs are well written, and the illustrations, both cuts and full-page pictures, are numerous. 
One of the handsomest of the coloured plates is devoted to the best-known bacteria.” 


THE EASTERN MORNING NEWS says :— 


“We have been struck with the practical skill and discernment of the average need shown by 
the compilers of this work. . . . . The maps and engravings are quite a feature of this latest 
and decidedly attractive work, so skilfully devised to meet what must be a growing need for handy 
and popular knowledge.” ‘ 
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By By W.C, fudson a aarcley North). 
ane, “Admnirabie Lady Biddy Fane. By other's ay Julian fia erbornes 
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Sh ere, The Leopold. With 400 Illustrations, and an Introduction by F. J. 
URNIVALL, Cheap Edition, 38. 6d. Cloth gilt, gilt edges, 5s.; roxburgh, 7s. 6d. 
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ae oot’s Audience, and Delilah. By CLARA SAVILE CLARKE. 58. 
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The Magazine of Art. Monthly, Is. 

Chums. The New Illustrated Paper for i Weekly, rd.; Monthly, 6d. 
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°° culavs ef CASSELL & COMPANY'S Monthly Serial Publications 
a” Pull per iar tat & Company's COMPLETE CATALOGUE. 





Catalogues of CASSELL & CoMPANY’sS PUBLICATIONS, which may be had at all 
Booksellers’, or will be sent post free on application to the Publishers :— 
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Bibles and Religions Works. 


Bible, Oassell’s Tlustrated Family. With goo Illustrations. Leather, gilt 
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Bible Educator, The. Edited E. H. PLUMPTRE, D.D. With Illustrations, 
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Bible Student in the British Museum, The. By the Rev. J. G. KITCHIN, 
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Child’s Life of Christ, The. Complete in One Handsome Volume, with about 
200 Original Illustrations. Cheap Edftion, cloth, 7s. 6d.; or with 6 Coloured Plates, 
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‘“‘Come, ye Children.” By the Rev. BENJAMIN WAUGH. Illustrated, 5s. 
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t. tthew. 3s. 6d. Romans. 2s. 6d. Titus, Philemon, Hebrews, 
ty atk 38. = Corinthians I. and II. 3. and James. A 
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Doré Bible. With 230 Illustrations ” GUSTAVE Dor&. Original Edition. 
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Early Days of Christianity, The. By the Ven. Archdeacon FARRAR, D.D., F.R.S. 
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PorpucarR Epirron. Complete in One Volume, cloth, 68.; cloth, gilt edges, 
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the Rev, S. Martin. Extra crown 4to, cloth, ss.; morocco, 18s. 
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M.A. Tlustrated. 6s. 

Gospel of Grace, The. Bya LINDESIE. Cloth, as. 6d. 

“Graven in the Rock.” By the Rev. Dr, SAMUEL Kinns, F.R.A.S., &c. &e. 
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MIRACLES. By the Bev. Brownlow Mait- the Rev. Mewmnat Sayvth DD Py 
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Bid Treasure. By RICHARD HARRIS HILL, 1s. 


Holy Land and the Bible, The. A Book of Scripture Illustrations gathered 
in Palestine. By the Rev. CUNNINGHAM GErxkiz, D.D., LL.D. (Edin.). ith Map. 
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Life of Christ, The. By the Ven. Archdeacon FARRAR, D.D., F.R.S., Chaplain- 
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My Comfort in Sorrow. By HuGH MACMILLAN, D.D., LL.D., &c., Author of 
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“Quiver” Yearly Volume, The. With about 6oo Original Illustrations and 
Coloured Frontispiece. 7s. 6d. Alse Monthly, 6d. 
St. George for England; and other Sermons preached to Children. F2/th 
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St. Paul, The Life and Work of. By the Ven. Archdeacon FARRAR, D.D., 
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Shall We Know One Another in Heaven? By the Rt. Rev. J. C. RYLE, D.D., 
Bishop of Liverpool. New and Exlarged Edition. Paper ee a 
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Christi; Evidences of Christianity set forth in the Person and Work of 
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The First Pour Books of. New £dition. In paper, 6d. ; cloth, 
Cassell’s Lessons in. New and Revised Edttion. Parts 1. and I ., each, 
as. 6d. ; complete, 6d, Key, rs. 6d. 
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Latin Primer, The First. By Prof. TGATE. 18. 
Latin Prose for Lower Forms. By M. A. BAYFIELD, M.A. as. 6d. 
Laundry Work (How to Teach It), By Mrs. E. Lorp. 6d. 
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Laws of Every-Day Life. For the Use of Schools. By H. O. ARNOLD-FORSTER, 
¢ M.P. x2. 6d. Special Hdition on green paper for those with weak eyesight, 2s. 
Little Folks’ History of England. By Isa CRAIG-KNox. Illustrated. 1s. 6d. 
Making of the Home, The. By Mrs. SAMUEL A. BARNETT. 1s. 6d. 
Map-Buliding Series, Oassell’s. Outline Maps prepared by H. O. ARNOLD- 
hidebat pete Per set of x2, xs. 
Bxercises. 3. 6d. wrench Grammar. apr Gatman Grams 38. 6a. = 
——— for oun Beginners, A Firat Book of. By the Rev. J. G. Easton, 
‘ 43. ‘ 
Mechanics and Machine Design, Numerical Examples in Practical By 
R. G. Brainz, M.E. With Diagrams. Cloth, as. 6d. 
Model Joint” Wall Sheets, for Instruction in Manual Training. By S. 


BARTER. Eight Sheets, as. 6d. each. 
Natural History Coloured Wall Sheets, OCassell's New. Consisting of 18 


subjects. Size, 39 by 3: in. Mounted on rollers and varnished. 3s. each, 

Object Lessons from Nature. By Prof. L. C. MIALL, F.L.S., F.G.S. Fully 
INustrated. Half cloth, paper boards, as.; or cloth, 2s. 6d. 

Physiology for Schools, By ALFRED T. SCHOFIELD, M.D., M.R.C.S., &c. 
With Wood soerevings and Coloured Plates. xs. gd. Three Parts, paper covers, 
sd. each; or cloth limp, 6d. each. 

Poetry Readers, Cassell's New. Illustrated. 12 Books. 1d. each. Cloth, rs. 6d. 

Popular Educator, Cassell’s New. With Revised Text, New Maps, New Coloured 
Plates, New Type, &c. Complete in Eight Vols. 5s. each; or Eight Volumes in 
Four, half-morocco, 50s. 

Reader, The Citizen. By H. O. ARNOLD-FORSTER, M.P. Cloth, rs. 6d.; al8oa 
Scottish Edition, Cloth, ra. 6d. 

Reader, The Temperance. By Rev, J. DENNIS HIRD. Crown 8vo, 1s. 6d. 
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Readers, Cassell’s Historical Illustrated. neg on application.) 

Readers, Cassell’s Readable. Illustrated. ist on application.) 

Readers for Infant Schools, Coloured. hree Books. 4d. each. 

Readers, The Modern Geographical. Illustrated throughout. trise on application.) 

Readers, The Modern School - Illustrated. (List om application.) 

Reading and Spelling Book, Cassell’s Tlustrated. 1s. 

Round the Empire. By G. R. PARKIN. Witha Preface by the Rt. Hon, the 
Earl of Rosebery, K.T. Fully Illustrated. xs. 6d. 

School Bank Manual, A. By AGNES LAMBERT. 6d. ; 

School Certificates, Cassell’s. Three Colours, 64x 4Zin., 1d.; Five Colours, 
11g X gt in., 3d. ; Seven Colours and Gold, 9§ x 6% in., 3d. 

Science Applied to Work. By J. A. BOWER. Illustrated. rs. 

Science of Every-Day Life. By J. A. Bower. Illustrated. 1s. 

Sculpture, A Primer of. By Ee. Roscogk MULLINS, Illustrated. 2s. 6d. 

from Models, Common Objects, and Oasts of Ornament, Howto. By 
W. E. SparkKss. With 25 Plates by the Author, 3s. 

Shakspere’s Plays for School Use. Illustrated. 5 Books. 6d. each. 

Spelling, A Complete Manual of. By J. D. MoRELL, LL.D. 1s. 

Technical Educator, Cassell’s. Illustrated throughout. Mew and Revised 


Edition. Four Vols. 5s. each. 
Technical Manuals, Cassell’s. Illustrated throughout. 16 Vols., from 2s. to 4s. 6d. 
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Ciony, ‘Mancala of Edited by Prof. AvRToN, F.R.S., and RICHARD 
WoRMELL, D.Sc., M.A. Illustrated ghout. : 
The Dyeing of Textile Fabrics. By Prof. | Design in T Wabrics. By T.‘R. Ashen- 
BE ai and Glock M : D. Glasgow, Spinning “Woollen and Worsted. By W. 
Vice resident jot tho “Bewlah Hioroogical | poe Mer bchaniol’ “By Prot, Perry, ME 
: ked by Hand and Ma- 
sront ond Bpe a IML": Greennend, | Outline Tost Wopees Ya 
Test Cards, Oassell’s Combination. In sets, rs. each. 
Teat Cards, Cassell’s Modern School In sets, 1s. each. 
World of Ours, This. By H. O. ARNOLD-FORSTER, M.P. Fully Illustrated. 3s, 6d. 
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“Little Polks” ee iki d Volume. Contajning 452 pages of Lett , with 
Pictures on may op every pa ether with e Plates print in Colours 
and Four Tinted Crlcured boards » 38. 6d. § or or cloth ilt, gilt edges, 5s. 
Bo-Peep. A Book rhe “the Little Ones. With Stories and Verses. 


Illustrated with beautiful Pictures on nearly every e, and Coloured Frontispiece. 
Bashter Volume. Bs wales icture boards, aa 64. x paee, - 6d. 
ul Fifteen. EADE. Illustrated. 38. 6a. 
Peon or Day. An 6 d Friend in a New Dress, Illustrated. 3s. 6d. 
Bteele’s Diary. By E. A. DILLWYN. as. 6d. 
A Bundle of Tales. B rae BROWNE, SAM BROWNE, & AUNT ETHEL. 38.6¢. 
Pairy Tales in Other ds. By JULIA GODDARD. _ Illustrated. 3s. 6d. 
Story Poems for Young and Old. By E. DAVENPORT. 6s. 
Pleasant Work for Busy Fingers. By MAGGIE BROWNE. Illustrated. 5s. 
Born a King. By FRANCES and MARY ARNOLD-FORSTER. Illustrated. 1s. 
The Marvellous Budget: b 65,536 roe of Jack and Jill. By the 
Rev. F. BEnNneTT. Illustrated. Cloth gilt, 2a. as. 6d. 
Magic at Home. By Prof. HOFFMAN. alert Illustrated. A Series of easy 
and startlin pling at Laasont for a ne Cloth gilt 
Bchoolroom and Home By ARTHUR WAUGH, With Illustra- 
tions by va A. J. ae ea gore as. , 6d. 
Little Mother Bunch. By Mrs. MoLesworrn. Illustrated. Cloth, 3s. 6d. 
Heroes of Every-Day e. By LAURA LANE. With about 20 Full-page 
Illustrations. 256 pages, crown 8vo, cloth, as. 6d. 
Ships, Sailors, and the Sea. By R. J. CORNEWALL-JONES. ‘Illustrated 
throughout, and containing a Coloured Plate of Naval Flags. CAeap Edition, 2s. 6d. 
The Tales of the Sixty Mandarins. By P. V. RAMASWAMI RAJU. 55s. 
Gift Books for Young People. By zepulat Authors. With Four Original 
Illustrations in each. Cloth ile, 1s. 6d. each 


The Boy Hunters of Kentu By Jack Marston's Anchor. + 
Edward S. Frank’s Life-Battle. 

Red Feather: a Tale of the pee re Major Monk’s Motto; or, “Look Before 
Frontier. Tee Edward S. Ellis. you ap.” 
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The lard Hardcastiles. Bags and Rainbows. 

Seeking a City. Unale William's Charge. 

Rhoda's Reward. Pretty Fink’s Purpose. 


‘‘Golden Mottoes” Series, The. Each Book containing 208 pages, with Four 
full-page Original Illustrations. Crown 8vo, cloth gilt, as. each. 


Bien ‘ack By the Rev. F. Lang- “Honour is Guide.” By Jeanie Hering 
= ee metas Gnd By Emily S hfield, 

at a Sure earc 
«Bear and Forbear.” By Sarah Pitt. “He Conquers who Endures. 7 By the Author 


“Foremost if I Can.” By Helen Atteridge. of * May Cunningham's Trial,” &c. 
‘‘Cross and Crown.” Series, The. With Four Illustrations in each Book. Crown 
8vo, 256 pages, 25. nk each. 
Heroes of the errr ire; or, one of By Fire and Sword: a Story of the Hugue- 


Valourand Victo nots, By Thomas Arche 
Through Trial to "meians Adam Hepburn’s v Vow; iA Tale of Eirk and 
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Bova FI xIrT ory of the Lost VestaL 
In Letters of Bye. Le Br boreal aoe A Tale of Harly C ristlan Days. By Emma 
Strong to 6x Suffer; A Story of the Jews. By Freedom's Sword; A St f the D 
Wallace and Bruce. Gy Annie S. Swan, ola 
Five <r Books for Young People. With Original Illustrations. Cloth 
gilt 
Under Bayard anner. a Henry Frith. 
Viking Life Bound by a 8 or, the Hunted Witch 
peek ebeet peers By J. Pred. Hodgetts. | of the Forest.” By the fiom Men Gress. 
Albums for Children. Price 3s. 6d. each. 
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Tne Al Si bold oe on pee MH hintetet rtapnone Pioture Album of All Sorts. LIilustrated. 
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Geor, M. 
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Three and Sixpenny Books for Young People. With Origtnmal Illustrations. 
Cloth gilt, 3s. 6d. each. 


The King’s Command. A. Btory for Girls. Polly. By L. T. Meade. 
The Palace Beautiful. By L. T. Meade, 
A Sweet 1 uate. By L. T. Meade. 
The White House at Inch Gow. By Mrs. “Follow my Leader.” 
gr For Fortune and Glory. 
Lost in Samoa. A Tale of Adventure in the The Cost of a Mistake. By Sarah P tt 


Navigator Islands. By E. 8. Ells, 
Tad; or,“ Getting Even” with Lost among White Africans. 
H. 8. Bllis. - See BY A World of Girls, By L. T. Meade. 


Books by Edward 8. Ellis. Illustrated. Cloth, 2s. 6d. each. 





The Hunters of the Ozark. The Last War Trail. Wed in the Block House. 
The Oamp in the Moun-/ wed on the River. A Tale oe of Pioneer Life in 
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Wedinthe Woods. A Tale Ps Indian River Warfare. The Lost trail. 
of Early Days in the West. rinte in the Forest. OCamp-Fire and Wigwam, 
the Mississippi. Ue e Tapajos. Lost in the Wilds. 
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Cassell’s Picture Story Books. Each containing 60 pages. 6d. each. 
Daisy’s Story Book. Auntie’s Stories. 
Srignt Stare ert lf Story Bo ook. Birdie's crab Book. 
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